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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device equipped with the component detached core formed in the 
above-mentioned silicon substrate surface of oxidation of the silicon substrate concerned using 
the mask formed on the front face of a silicon substrate, and the nitrogen content layer formed 
near the inferior surface of tongue of the above-mentioned component detached core of the ion 
implantation of the nitrogen to the above-mentioned silicon substrate using the above- 
mentioned mask. 

[Claim 2] A nitrogen content layer is a semiconductor device according to claim 1 characterized 
by being the silicon nitride layer formed in the bottom of a component detached core. 
[Claim 3] A nitrogen content layer is a semiconductor device according to claim 1 or 2 
characterized by being formed in a configuration which encloses the inferior surface of tongue of 
a component detached core. 

[Claim 4] A nitrogen content layer is a semiconductor device according to claim 1 characterized 
by being the nitriding silicon oxide layer formed in the interior of a component detached core. 
[Claim 5] It has the component detached core formed in the semi-conductor substrate front 
face. The inside of the above-mentioned semi-conductor substrate front face, Are near [ in 
which the component detached core concerned is formed ] the part, and the field which 
extended the part in which the above-mentioned component detached core is not formed even 
inside the component detached core concerned is made into datum leveL the semiconductor 
device characterized by thickness being about 1 law regardless of the width of face while the 
above-mentioned component detached core has two or more fields where the width of face in 
the vertical section to the above-mentioned datum level differs. 

[Claim 6] It has the component detached core formed in the semi-conductor substrate front 
face. The inside of the above-mentioned semi-conductor substrate front face, Are near [ in 
which the component detached core concerned is formed ] the part r and the field which 
extended the part in which the above-mentioned component detached core is not formed even 
inside the component detached core concerned is made into datum level, the semiconductor 
device characterized by the thickness of the part above the above-mentioned datum level being 
about 1 law regardless of the width of face while the above-mentioned component detached 
core has two or more fields where the width of face in the vertical section to the above- 
mentioned datum level differs. 

[Claim 7] While being formed in the field surrounded by the above-mentioned component 
detached core of the field in which the component detached core formed in the front face of a 
semi-conductor substrate and the component detached core of the above-mentioned semi- 
conductor substrate are formed It has the diffusion field in which the side face is in contact with 
the above-mentioned component detached core. The inside of the above-mentioned semi- 
conductor substrate front face, It is near [ in which the component detached core concerned is 
formed ] the part, and the field which extended the part in which the above-mentioned 
component detached core is not formed even inside the component detached core concerned is 
made into datum level. The above-mentioned component detached core the vertical section to 
this datum level — setting — the vertical section concerned — the semiconductor device with 
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which the thickness of the part below the above-mentioned datum level to kick is about 1 law, 
and most side faces in which the above-mentioned diffusion field is in contact with the above- 
mentioned component detached core are characterized by being in contact with the component 
detache*d core concerned. 

[Claim 8] The manufacture approach of a semiconductor device including the process which 
carries out the laminating of the polycrystalline-silicon film, a silicon nitride, and the resist to 
this order, and forms a mask on the silicon substrate by which silicon oxide was formed in the 
front face, the process which carry out the ion implantation of the nitrogen to the above- 
mentioned silicon substrate using the above-mentioned mask, the process which remove the 
resist which are some above-mentioned masks, and the process which oxidize the above- 
mentioned silicon substrate thermally using the mask from which the above-mentioned resist 
was removed. 

[Claim 9] An ion implantation is the manufacture approach of the semiconductor device 
according to claim 8 characterized by being based on a slanting rotation ion implantation. 
[Claim 10] The manufacture approach of a semiconductor device including the process which 
carries out the laminating of the polycrystalline silicon film and the silicon nitride to this order, 
and forms a mask at the silicon substrate top by which silicon oxide was formed in the front 
face, the process which oxidizes the above-mentioned silicon substrate thermally using the 
above-mentioned mask, and the process which carries out the ion implantation of the nitrogen to 
the above-mentioned silicon substrate using the above-mentioned mask. 

[Claim 11] A mask is the manufacture approach of the semiconductor device according to claim 
10 characterized by being formed in thickness which prevents that the nitrogen by which an ion 
implantation is carried out passes the mask concerned. 

[Claim 12] The manufacture approach of a semiconductor device including the process which 
forms a mask on the front face of a semi-conductor substrate, the process which forms a 
component detached core by oxidizing thermally the above-mentioned semi-conductor substrate 
using the above-mentioned mask, and the process which carries out dry etching of the above- 
mentioned component detached core using the above-mentioned mask. 

[Claim 13] The manufacture approach of a semiconductor device including the process which 
forms a mask on the front face of a semi-conductor substrate, the process which form a 
component detached core by oxidizing thermally the above-mentioned semi-conductor substrate 
using the above-mentioned mask, the process which form an insulator layer on the above- 
mentioned semi-conductor substrate, the process which carry out flattening of the above- 
mentioned insulator layer, the process which remove the insulator layer which carried out 
[ above-mentioned ] flattening until a part of upper limit of the above-mentioned mask is 
exposed, and the process which remove the above-mentioned mask. 

[Claim 14] The manufacture approach of a semiconductor device including the process which 
carries out the laminating of the polycrystalline silicon film and the silicon nitride to this order, 
and forms a mask on the silicon substrate by which silicon oxide was formed in the front face, 
the process which carries out the slanting rotation fon implantation of the oxygen to the above- 
mentioned silicon substrate using the above-mentioned mask, and the process which oxidizes 
the above-mentioned silicon substrate thermally using the above-mentioned mask. 
[Claim 15] The manufacture approach of a semiconductor device including the process which 
forms a component detached core in one principal plane of a silicon substrate, and the process 
which forms a channel cut field by carrying out the slanting rotation ion implantation of Lynn to 
one principal plane of the above-mentioned silicon substrate. 

[Claim 16] The manufacture approach of a semiconductor device including the process which 
forms in one principal plane of a silicon substrate the component detached core which has a 
nitriding silicon oxide layer, and the process which forms a channel cut field by carrying out the 
slanting rotation ion implantation of the boron to one principal plane of the above-mentioned 
silicon substrate. 

[Claim 17] The process which forms a channel cut field is the manufacture approach of the 
semiconductor device according to claim 15 or 16 characterized by including the process which 
re-diffuses poured-in Lynn or boron by annealing treatment. 
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[Claim 18] The manufacture approach of a semiconductor device including the process which 
carries out the laminating of the potycrystalline-silicon film and the silicon nitride to this order, 
and forms a mask at the silicon substrate top by which silicon oxide was formed in the front 
face, the process which oxidize the above-mentioned silicon substrate thermally using the 
above-mentioned mask, the process which form in the above-mentioned mask side face the 
sidewall which consists of a resist, the process which carry out an ion implantation inside the 
above-mentioned silicon substrate by using the above— mentioned sidewall as a mask, and the 
process which remove the above-mentioned sidewall by etching. 

[Claim 19] On the silicon substrate by which silicon oxide was formed in the front face, the 
laminating. of the polycrystalline silicon film and the silicon nitride is carried out to this order. The 
process which forms a mask, and the process which forms in the side face of the above- 
mentioned mask the sidewall which consists of a resist. The process which carries out an ion 
implantation to the interior of the above-mentioned silicon substrate by using the above- 
mentioned sidewall as a mask, The manufacture approach of a semiconductor device including 
the process which removes the above-mentioned sidewall by etching, and the process which 
oxidizes the above-mentioned silicon substrate thermally using the mask which consists of the 
above-mentioned polycrystalline silicon film and a silicon nitride. 

[Claim 20] A sidewall is the manufacture approach of the semiconductor device according to 
claim 18 or 19 characterized by the selection ratio to etching forming according to the quality of 
the material higher than silicon oxide and a silicon nitride instead of a resist. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with LOCOS (LocalOxidation of Silicon) which is a technique 
for this invention to perform electric separation between two or more component formation 
fields especially about the structure and its manufacture approach of a semiconductor device. 
[0002] 

[Description of the Prior Art] Conventionally, LOCOS (Local Oxidation of Silicon) has been 
widely used as the formation approach of the separation oxide film used for the isolation of a 
semiconductor integrated circuit. However, when Above LOCOS was used with detailed-izing of 
a semiconductor device, it had become the factor which occupies the area of a component 
formation field in an excess, consequently resists integration of a semiconductor circuit because 
lateral oxidization progresses beyond the need and a BAZU beak occurs. Then, Poly-Si using the 
mask of the structure which sandwiched the polycrystalline silicon film between silicon oxide and 
a silicon nitride in order to control this BAZU beak length in recent years buffered LOCOS 
(hereafter referred to as PBL.) is used increasingly. 

[0003] The structure of the semiconductor device equipped with the separation oxide film which 
used PBL below and was formed in the silicon substrate surface, and the impurity range formed 
in the silicon substrate using the conventional manufacture approach is explained using drawing 
24 and drawing 25 . 

[0004] Drawing 24 is the important section sectional view showing the structure of the 
conventional semiconductor device, and is set to dra wing 24 . The well field where 1 was formed 
in the silicon substrate and 2 was formed in one principal plane of a silicon substrate 1, The 
channel cut field formed in the part with 3 [ shallower than the above-mentioned well field 2 of 
the principal plane of a silicon substrate 1 ], The channel dope field where 4 was formed in the 
component formation field 6 near the front face of a silicon substrate 1 , 5 is formed so that the 
perimeter of the component formation field 6 may be surrounded, it separates electrically each 
of two or more component formation fields 6, for example, is a separation oxide film (LOCOS 
demarcation membrane) which has about 4000A thickness. 

[0005] Drawing 25 is the important section sectional view showing the manufacture approach of 
the conventional semiconductor device in order of a process, first, the thing oxidized in silicon 
substrate 1 front face as shown in drawing 25 (a) — for example, the silicon oxide 7 of about 50- 
500A thickness — forming — this silicon oxide 7 top — for example, polycrystalline silicon film 
8a of about 100-1000A thickness and about 500-4000A thickness — having — a presentation - 
- Si3 N4 it is — silicon nitride 9a is deposited on this order. Here, silicon oxide 7 may be formed 
with a CVD method. 

[0006] Next, as shown in drawing 25 (b), while applying a resist on a silicon substrate 1 and 
carrying out patterning of the resist concerned using the usual photoengraving-process 
technique, using the resist 10 by which patterning was carried out, sequential etching of above- 
mentioned silicon nitride 9a and the polycrystalline silicon film 8a is carried out, and the mask 
which consists of the silicon nitride 9 and the polycrystalline silicon film 8 is formed. . 
[0007] Next, as shown in drawing 25 (c), a resist 1 0 is removed, a silicon substrate 1 is oxidized 
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thermally using the mask which consists of polycrystalline silicon film 8 and a silicon nitride 9, 
and the separation oxide film 5 which is a LOCOS demarcation membrane is formed. Then, 
etching removes the polycrystalline silicon film 8 and the silicon nitride 9. 

[0008] Next, as shown in drawing 25 (d), the ion implantation (well impregnation) of the impurity 
27 for forming the well field 2 is performed, and impurity range 2a used as the well field 2 is 
formed in a silicon substrate 1. Here, afthough energy which is with the case of P type well 
formation and the case of N type well formation, and is different among the generations of a 
manufacture process, respectively is used for impregnation energy, specifically, the high energy 
of 1 00 - 2000keV extent is used for it. 

[0009] Next, as shown in drawing 25 (e), the ion implantation (channel cut impregnation) of the 
impurity 28 for forming the channel cut field 3 is performed, and impurity range 3a used as the 
channel cut field 3 is formed. Here, specifically, the energy of 100 - 1000keV extent is used for 
impregnation energy. In order to separate electrically each of two or more component formation 
fields 6, this channel cut impregnation pours in the impurity of the same conductivity type as 
well impregnation so that impurity range 3a may be formed directly under the separation oxide 
film 5. 

[0010] Next, as shown in dra win g 25 (f), the ion implantation (channel dope impregnation) of the 
impurity 29 for forming the channel dope field 4 is performed, and impurity range 4a used as the 
channel dope field 4 is formed. Here, specifically, the energy of 5 - 100keV extent is used for 
impregnation energy. This channel dope impregnation is poured in near the front face of a silicon 
substrate 1, in order to control threshold electrical potential differences, such as an MOS 
transistor formed in the component formation field 6. 

[001 1] Then, the semiconductor device shown by draw ing 2 4 is obtained through processes, 

such as annealing treatment. 

[0012] 

[Problem(s) to be Solved by the Invention] However, in the semiconductor memory carried out in 

this way, when there were few injection rates in channel cut impregnation, there was a problem 

that isolation will be impossible according to a punch through condenser etc. depending on the 

conditions of the bias concerning the source drain field formed in the component formation field 

6. On the other hand, when the injection rate in this channel cut impregnation was made 

[ many ], there was also a problem that the junction capacitance of the channel cut field 3 and 

the source drain field formed in the component formation field 6 increased. 

[0013] This invention is made in view of the above-mentioned point, and while the separation 

engine performance is good, it aims at offering the semiconductor device which a junction 

capacitance does not increase. 

[001 4] 

[Means for Solving the Problem] The semiconductor device concerning this invention prepares 
the component detached core formed in the above-mentioned silicon substrate surface of 
oxidation of the silicon substrate concerned using the mask formed on the front face of a silicon 
substrate, and the nitrogen content layer formed near the underside of the above-mentioned 
component detached core of the ion implantation of the nitrogen to the above-mentioned silicon 
substrate using the above— mentioned mask. 

[0015] Moreover, the above-mentioned nitrogen content layer is characterized by being the 
silicon nitride layer formed in the bottom of a component detached core. 

[0016] Moreover, the above-mentioned nitrogen content layer is characterized by being formed 
in a configuration which encloses the underside of a component detached core. 
[0017] Moreover, the above-mentioned nitrogen content layer is characterized by being the 
nitriding silicon oxide layer formed in the interior of a component detached core. 
[0018] It has the component detached core formed in the semi-conductor substrate front face. 
Moreover, the inside of the above-mentioned semi-conductor substrate front face. Are near [ in 
which the component detached core concerned is formed ] the part, and the field which 
extended the part in which the above-mentioned component detached core is not formed even 
inside the component detached core concerned is made into datum level, while the above- 
mentioned component detached core has two or more fields where the width of face in the 
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vertical section to the above-mentioned datum level differs, regardless of the width of face, it is 
characterized by thickness being about 1 law. 

[0019] It has the component detached core formed in the semi-conductor substrate front face. 
Moreover, the inside of the above-mentioned semi-conductor substrate front face, Are near [ in 
which the component detached core concerned is formed ] the part, and the fiefd which 
extended the part in which the above-mentioned component detached core is not formed even 
inside the component detached core concerned is made into datum leveL while the above- 
mentioned component detached core has two or more fields where the width of face in the 
vertical section to the above-mentioned datum level differs, regardless of the width of face, it is 
characterized by the thickness of the part above the above-mentioned datum level-being about 1 
taw. 

[0020] Moreover, while being formed in the field surrounded by the above-mentioned component 
detached core of the field in which the component detached core formed in the front face of a 
semi-conductor substrate and the component detached core of the above-mentioned semi- 
conductor substrate are formed It has the diffusion field in which the side face is in contact with 
the above-mentioned component detached core. The inside of the above-mentioned semi- 
conductor substrate front face, It is near [ in which the component detached core concerned is 
formed ] the part, and the field which extended the part in which the above-mentioned 
component detached core is not formed even inside the component detached core concerned is 
made into datum level. The above-mentioned component detached core the vertical section to 
this datum level — setting — the vertical section concerned — the thickness of the part below 
the above-mentioned datum level to kick is about 1 law, and the above-mentioned diffusion field 
is characterized by most side faces which are in contact with the above-mentioned component 
detached core being in contact with the component detached core concerned. 
[0021] The manufacture approach of the semiconductor device concerning this invention carries 
out the laminating of the polycrystalline-silicon film, a silicon nitride, and the resist to this order, 
and possesses the process which forms a mask, the process which carry out the ion 
implantation of the nitrogen to the above-mentioned silicon substrate using the above- 
mentioned mask, the process which remove the resist which are some above-mentioned masks, 
and the process which oxidize the above-mentioned silicon substrate thermally using the mask 
from which the above-mentioned resist removed on the silicon substrate by which silicon oxide 
was formed in a front face. 

[0022] Moreover, the above-mentioned ion implantation is characterized by being based on a 
slanting revolution ion implantation. 

[0023] Moreover, on the silicon substrate by which silicon oxide was formed in the front face, 
the laminating of the polycrystalline silicon film and the silicon nitride is carried out to this order, 
and the process which forms a mask, the process which oxidizes the above-mentioned silicon 
substrate thermally using the above-mentioned mask, and the process which carries out the ion 
implantation of the nitrogen to the above-mentioned silicon substrate using the above- 
mentioned mask are provided. 

[0024] Moreover, the above-mentioned mask is characterized by being formed in thickness 
which prevents that the nitrogen by which an ion implantation is carried out passes the mask 
concerned. 

[0025] Moreover, the process which forms a mask on the front face of a semi-conductor 
substrate, the process which forms a component detached core by oxidizing thermally the 
above-mentioned semi-conductor substrate using the above-mentioned mask, and the process 
which carries out dry etching of the above-mentioned component detached core using the 
above-mentioned mask are provided. 

[0026] Moreover, the process which forms a mask on the front face of a semi-conductor 
substrate, the process which form a component detached core by oxidizing thermally the above- 
mentioned semi-conductor substrate using the above-mentioned mask, the process which form 
an insulator layer on the above-mentioned semi-conductor substrate, the process which carry 
out flattening of the above-mentioned insulator layer, the process which remove the insulator 
layer which carried out [ above-mentioned ] flattening until a part of upper bed of the above- 
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mentioned mask is exposed, and the process which remove the above-mentioned mask provide. 
[0027] Moreover, on the silicon substrate by which silicon oxide was formed in the front face, 
the laminating of the polycrystalline silicon film and the silicon nitride is carried out to this order, 
and the process which forms a mask, the process which carries out the slanting revolution ion 
implantation of the oxygen to the above-mentioned silicon substrate using the above-mentioned 
mask, and the process which oxidizes the above-mentioned silicon substrate thermally using the 
above-mentioned mask are provided. 

[0028] Moreover, the process which forms a component detached core in one principal plane of 
a silicon substrate, and the process which forms a channel cut field by carrying out the slanting 
revolution ion implantation of Lynn to one principal plane of the above-mentioned silicon 
substrate are provided. 

[0029] Moreover, the process which forms in one principal plane of a silicon substrate the 

component detached core which has a nitriding silicon oxide layer, and the process which forms 

a channel cut field by carrying out the slanting revolution ion implantation of the boron to one 

principal plane of the above-mentioned silicon substrate are provided. 

[0030] Moreover, the process which forms the above-mentioned channel cut field is 

characterized by including the process which re-diffuses poured-in Lynn or boron by annealing 

treatment. 

[0031] Moreover, the I aminating of the pofycrystalline-silicon film and the silicon nitride carries 
out to this order on the silicon substrate by which silicon oxide was formed in the front face, and 
the process which carries out an ion implantation, and the process which remove the above- 
mentioned sidewall by etching provide inside the above-mentioned silicon substrate by using as 
a mask the process which forms a mask, the process which oxidizes the above-mentioned silicon 
substrate thermally using the above-mentioned mask, the process which forms in the above- 
mentioned mask side face the sidewall which consists of a resist, and the above-mentioned 
sidewall. 

[0032] Moreover, the laminating of the polycrystalline silicon film and the silicon nitride is carried 
out to this order on the silicon substrate by which silicon oxide was formed in the front face. 
The process which forms a mask, and the process which forms in the side face of the above- 
mentioned mask the sidewall which consists of a resist, The process which carries out an ion 
implantation to the interior of the above-mentioned silicon substrate by using the above- 
mentioned sidewall as a mask, The process which removes the above-mentioned sidewall by 
etching, and the process which oxidizes the above-mentioned silicon substrate thermally using 
the mask which consists of the above-mentioned polycrystalline silicon film and a silicon nitride 
are provided. 

[0033] Moreover, the above-mentioned sidewall is characterized by the selection ratio to etching 
forming according to construction material higher than silicon oxide and a silicon nitride instead 
of a resist. 
[0034] 

[Embodiment of the Invention] 

The gestalt 1 of implementation of this invention is explained below to gestalt 1. of operation 
based on drawing 1 thru/or drawing 3 . Drawing 1 is the important section sectional view showing 
the gestalt 1 of operation of this invention, in drawing 1 , 1 is a silicon substrate, and 5 is a 
LOCOS demarcation membrane which is the component detached core formed in this silicon 
substrate 1 front face. 1 1 is the silicon nitride layer formed in the bottom of the underside 
concerned near the underside of this LOCOS demarcation membrane 5. 

[0035] Below, the manufacture approach of the semiconductor device constituted in this way is 
explained using d£awjn_g__2 and d rawing 3 . Drawin R> 2 and ^i^wj_ng_3-are the important 
section sectional views showing the gestalt 1 of this operation in order of a process, 
respectively. 

[0036] The manufacture approach of 1 of the semiconductor device shown in above-mentioned 
drawing 1 is shown in drawin g 2 . First, as shown in. drawing 2 (a), on the silicon substrate 1 by 
which silicon oxide 7 is formed in the front face, the laminating of the polycrystalline silicon film 
8, the silicon nitride 9, and the resist 10 is carried out to this order, and a mask 35 is formed 
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using the usual photoengraving-process technique. 

[0037] Next, as shown in drawing 2 (b) r without removing a resist 1 0, using the above-mentioned 
mask 35, nitrogen ion 30a is injected into the above-mentioned silicon substrate 1, and nitrogen 
impregnation layer 1 2a is formed; Here, suppose that energy with which nitrogen impregnation 
layer 12a is formed in the bottom of the underside concerned near the underside of the LOCOS 
demarcation membrane 5 formed in a next process is used for impregnation of nitrogen ion 30a. 
Moreover, among the above-mentioned semi-conductor substrate front faces, when the mask 35 
concerned serves as an obstruction, nitrogen ion 30a is not injected into the part covered with 
the mask 35 here. 

[0038] Next, as shown in drawing 2 (c), the LOCOS demarcation membrane 5 is formed in the 
silicon substrate 1 above-mentioned front face by oxidizing thermally the above-mentioned 
silicon substrate 1 using the mask 35 from which the resist 10 which are some above-mentioned 
masks 35 was removed, and this resist 10 was removed. Then, etching removes the above- 
mentioned mask 35 and the semiconductor device which has the silicon nitride layer 11 under 
the underside concerned near the underside of the above-mentioned LOCOS demarcation 
membrane 5 and which is shown in dra wi ng 1 is obtained. 

[0039] According to the manufacture approach of the semiconductor device shown in above- 
mentioned drawing 2 , it is not necessary to establish anew the photoengraving-process process 
for the mask formation for nitrogen ion 30a impregnation. The sake, Since the above-mentioned 
nitrogen ion 30a is poured in before being able to reduce the number of production processes of 
the semiconductor device shown in drawing 1 and performing thermal oxidation for formation of 
the LOCOS demarcation membrane 5 moreover Compared with the case where nitrogen ion is 
poured in, the nitrogen ion implantation equipment of high energy is not needed after formation 
of the LOCOS demarcation membrane 5, but it becomes possible to reduce the manufacturing 
cost of a semiconductor device as a whole. 

[0040] Other manufacture approaches of the semiconductor device shown in above-mentioned 
drawing 1 are shown in drawing 3 . First, as shown in drawing 3 (a), on the silicon substrate 1 by 
which silicon oxide 7 is formed in the front face, the laminating of the polycrystalline silicon film 
8, the silicon nitride 9, and the resist 10 is carried out to this order, patterning of the resist 10 is 
carried out using the usual photoengraving-process technique, and etching of the polycrystalline 
silicon film 8 and the silicon nitride 9 is performed by using as a mask this resist 10 by which 
patterning was carried out. 

[0041] Next, as shown in drawi n g 3 (b), the LOCOS demarcation membrane 5 is formed in 
opening of the mask 36 of the silicon substrate 1 above-mentioned front face by oxidizing 
thermally the above-mentioned silicon substrate 1 using the mask 36 which consists of the 
polycrystalline silicon film 8 and the silicon nitride 9 by which etching was carried out [ above- 
mentioned ]. 

[0042] Next, as shown in drawing 3 (c), nitrogen ion 30b is poured in using the above-mentioned 
mask 36, and nitrogen impregnation layer 12b is formed in the bottom of the underside 
concerned near the underside of the above-mentioned LOCOS demarcation membrane 5. Here, 
the thickness of a mask 36 is the thickness which nitrogen ion 30b does not pass. . 
[0043] Then, etching removes the above-mentioned mask 36 and the semiconductor device 
which has the silicon nitride, layer 1 1 under the underside concerned near the underside of the 
above-mentioned LOCOS demarcation membrane 5 and which is shown in drawing 1 is obtained. 
[0044] According to the manufacture approach of the semiconductor device shown in above- 
mentioned drawing 3 , the number of production processes of the semiconductor device which 
does not need to establish anew the photoengraving-process process for the mask formation for 
nitrogen ion 30b impregnation, therefore is shown in dray\Mng_1_ can be reduced. 
[0045] And it has the effectiveness of enabling control of the thickness of the silicon nitride 
layer 11 t the depth, nitrogen concentration, etc. for the redistribution of the impregnation 
nitrogen atom in the hot heat treatment process for formation of the LOCOS demarcation 
membrane 5 concerned not to happen, therefore to carry out easily after formation of the 
LOCOS demarcation membrane 5 compared with the case where nitrogen ion is poured in before 
formation of the LOCOS demarcation membrane 5 since the above-mentioned nitrogen ion 30b 
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is poured in. 

[0046] When the impurity which forms the channel cut field which exists in the perimeter of the 
underside of the LOCOS demarcation membrane 5 is spread inside the LOCOS demarcation 
membrane 5 concerned and is conventionally absorbed inside by heat treatment etc., the high 
impurity concentration falls, therefore degradation of separation pressure-proofing, such as a 
punch-through phenomenon, is raw Since it had especially the property in which the 

boron which is the impurity which forms a channel cut field is spread inside the LOCOS 
demarcation membrane 5 by heat treatment, and is easy to be absorbed, in the component 
isolation region of an N-channel metal oxide semiconductor transistor, the above-mentioned 
inclination was remarkable. 

[0047] However, according to the semiconductor device shown in the gestalt 1 of operation of 
this invention, since the silicon nitride film 1 1 was formed in the bottom of the underside 
concerned near the underside of the LOCOS demarcation membrane 5, it becomes possible to 
be able to control and prevent diffusion inside the LOCOS demarcation membrane 5 of 
impurities, such as the above-mentioned boron, and absorption, therefore to prevent degradation 
of separation pressure-proofing. 

[0048] Moreover, according to the semiconductor device shown in the gestalt 1 of operation of 
this invention, diffusion inside the LOCOS demarcation membrane 5 of the impurity concerned 
and absorption can be foreseen for impurities, such as boron for channel cut field formation, and 
it is not necessary to make [ many ] an injection rate beforehand, therefore the amount of 
impurities as the whole well field can be fallen, and reduction of a junction capacitance is 
attained. 

[0049] Moreover, since the effectual thickness of a component isolation region becomes what 
added the thickness of the LOCOS demarcation membrane 5, and the thickness of the silicon 
nitride layer 11, it also becomes possible to reduce the wiring capacity of wiring of the word line 
formed in the upper layer of this LOCOS demarcation membrane 5. 

[0050] Gestalt 2. drawing 4 of operation is the important section sectional view showing the 
gestalt 2 of implementation of this invention, and it is the same as that of the gestalt 1 of 
operation which is only different from the interior of the LOCOS demarcation membrane 5 
concerned near the underside of the LOCOS demarcation membrane 5 at a point equipped with 
the nitriding silicon oxide layer 13, and was described above about other points instead of 
equipping the bottom of the underside concerned near the underside of the LOCOS demarcation 
membrane 5 with the silicon nitride layer 1 1 to the gestalt 1 of operation. 

[0051] However, it sets in the gestalt 1 of operation as the manufacture approach of 1 of the 
semiconductor device concerned. As shown in drawing 2 (b), for impregnation of nitrogen ion 30a 
It sets in the gestalt 2 of this operation to using energy with which nitrogen impregnation layer 
12a is formed in the bottom of the underside concerned near the underside of the LOCOS 
demarcation membrane 5. Energy with which nitrogen impregnation layer 12a is formed in the 
LOCOS demarcation membrane 5 interior concerned near the underside of the above-mentioned 
LOCOS demarcation membrane 5 is used for the impregnation energy of nitrogen ion 30a. 
[0052] According to the manufacture approach of 1 of the semiconductor device concerned 
shown in above-mentioned drawing 2 , in the gestalt 2 of this operation, it is not necessary to 
establish anew the photoengraving-process process for the mask formation for nitrogen ion 30a 
impregnation. The sake, Since the above-mentioned nitrogen ion 30a is poured in before being 
able to reduce the number of production processes of the semiconductor device concerned and 
performing thermal oxidation for formation of the LOCOS demarcation membrane 5 moreover 
Compared with the case where nitrogen ion is poured in f the nitrogen ion implantation equipment 
of high energy is not needed after formation of the LOCOS demarcation membrane 5, but it 
becomes possible to reduce the manufacturing cost of a semiconductor device as a whole. 
[0053] Moreover, it sets in the gestalt 1 of operation as other manufacture approaches of the 
semiconductor device concerned. As shown in drawing 3 (c), nitrogen ion 30b is poured in using 
the above-mentioned mask 36. In the gestailt 2 of this operation, nitrogen impregnation layer 12b 
is formed in the interior of the LOCOS demarcation membrane 5 concerned near the underside 
of the above-mentioned LOCOS demarcation membrane . 5 to forming nitrogen impregnation layer 
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12b in the bottom of the underside concerned near the underside of the above-mentioned 
LOCOS demarcation membrane 5. 

[0054] It is not necessary to establish anew the photoengraving-process process for the mask 
formation for nitrogen ion 30b impregnation, therefore, according to other manufacture 
approaches of the semiconductor device concerned shown in above-mentioned drawing 3 , the 
number of production processes of the semiconductor device concerned can be reduced also in 
the gestalt 2 of this operation. 

[0055] And it has the effectiveness enable control of the thickness of the nitriding silicon oxide 
layer 13, the depth, nitrogen concentration, etc. for the redistribution of the impregnation 
nitrogen atom in the hot heat treatment process for formation of the LOCOS demarcation 
membrane 5 concerned not to happen, therefore to carry out easily after formation of the 
LOCOS demarcation membrane 5 compared with the case where nitrogen ion is poured in before 
formation of the LOCOS demarcation membrane 5 since the above— mentioned nitrogen ion 30b 
is poured in. 

[0056] According to the semiconductor device shown in the gestalt 2 of operation of this 
invention, since the nitriding silicon oxide film 13 was formed in the interior of the LOCOS 
demarcation membrane 5 concerned near the underside of the LOCOS demarcation membrane 
5, it becomes possible to be able to control and prevent diffusion inside the LOCOS demarcation 
membrane 5 of impurities, such as the above-mentioned boron, and absorption, therefore to 
prevent degradation of separation pressure-proofing. 

[0057] Moreover, according to the semiconductor device shown in the gestalt 2 of operation of 
this invention, diffusion inside the LOCOS demarcation membrane 5 of the impurity concerned 
and absorption can be foreseen for impurities, such as boron for channel cut field formation, and 
it is not necessary to make [ many ] an injection rate beforehand, therefore the amount of 
impurities as the whole well field can be fallen, and reduction of a junction capacitance is 
attained. 

[0058] Moreover, since according to the semiconductor device shown in the gestalt 2 of 
operation of this invention the nitriding silicon oxide layer 13 is formed near the underside of the 
LOCOS demarcation membrane 5 and the oxygen atom is contained in this nitriding silicon oxide 
layer 13, the difference of the expansion coefficient of a silicon substrate 1 and this nitriding 
silicon oxide layer 13 becomes it is small, therefore possible [ suppressing small the leakage 
current by the stress produced in the interface of a silicon substrate 1 and the LOCOS 
demarcation membrane 5 ]. 

[0059] Gestalt 3. drawing 5 of operation is the important section sectional view showing the 
gestalt 3 of implementation of this invention, and receives the gestalt 1 of operation. Do not stop 
at forming the silicon nitride layer 1 1 only in the bottom of the underside concerned near the 
underside of the LOCOS demarcation membrane 5, but the silicon nitride layer 11 so that the 
underside of the LOCOS demarcation membrane 5 may be enclosed That is, it is the same as 
that of the gestalt 1 of operation which is only different at the point formed also in directly under 
[ of a BAZU beak field ], and was described above about other points. 
[0060] However, instead of the process shown in above-mentioned drawing 2 (b) as the 
manufacture approach of 1 of the semiconductor device concerned using the manufacture 
approach shown by above-mentioned drawing 2 , as shown in drawing 6 , the process which 
performs impregnation of nitrogen ion 30c using a slanting revolution ion-implantation machine is . 
used. 

[0061] In order to form the mask for impregnation of nitrogen ion 30c by which a slanting 
revolution ion implantation is carried out also in the gestalt 3 of this operation according to the 
manufacture approach of the semiconductor device concerned shown in above-mentioned 
drawi ng 2 Since the above-mentioned nitrogen ion 30c is poured in before being able to reduce 
the number of production processes of the semiconductor device which does not need to 
establish a photoengraving-process process anew, therefore is shown in drawing 5 and 
performing thermal oxidation for formation of the LOCOS demarcation membrane 5 moreover 
Compared with the case where nitrogen ion is poured in, the nitrogen ion implantation equipment 
of high energy is not needed after formation of the LOCOS demarcation membrane 5, but it 
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becomes possible to reduce the manufacturing cost of a semiconductor device as a whole. 
[0062] Since according to the semiconductor device shown in the gestalt 3 of operation of this 
invention the silicon nitride film 1 1 was formed so that the underside of the LOCOS demarcation 
membrane 5 might be surrounded, it becomes possible to be able to control and prevent diffusion 
inside the LOCOS demarcation membrane 5 of impurities, such as boron, and absorption, 
therefore to prevent degradation of separation pressure-proofing. It is effective in the ability to 
control and prevent diffusion inside the LOCOS demarcation membrane 5 of the impurity in 
directly under [ BAZU beak ], and absorption especially. 

[0063] Moreover, according to the semiconductor device shown in the gestalt 3 of operation of 
this invention, diffusion inside the LOCOS demarcation membrane 5 of the impurity concerned 
and absorption can be foreseen for impurities, such as boron for channel cut field formation, and 
it is not necessary to make [ many ] an injection rate beforehand, therefore the amount of 
impurities as the whole well field can be fallen, and reduction of a junction capacitance is 
attained. 

[0064] Moreover, according to the semiconductor device shown in the gestalt 3 of operation of 
this invention, in the field inserted into a mask 35 and nitrogen impregnation layer 12c at the 
time of that manufacture, a BAZU beak becomes not easily formed in the thermal oxidation 
process at the time of formation of the LOCOS demarcation membrane 5 of the stress from the 
nitrogen content layer of these upper and lower sides, therefore the high integration of a 
component of it is attained. 

[0065] Gestalt 4. drawing 7 of operation is the important section sectional view showing the 
conventional semiconductor device, in drawing 7 , 1 is a silicon substrate, and 5a and 5b are 
LOCOS demarcation membranes which are the component detached cores which have different 
separation width of face W1 and W2 formed in this silicon substrate 1 front face. 14 is the 
channel cut field of a response in LOCOS demarcation membrane 5a, and is formed of the ion 
implantation which adjusted energy so that it might be formed in the bottom of the LOCOS 
demarcation membrane 5a concerned. On the other hand, 15 is a channel cut field corresponding 
to LOCOS demarcation membrane 5b, and is formed of the ion implantation which adjusted 
energy so that it might be formed in the bottom of the LOCOS demarcation membrane 5b 
concerned. 

[0066] In the above-mentioned conventional semiconductor device, the thickness differs 
corresponding to each width of face of the LOCOS demarcation membranes 5a and 5b. 
Specifically by LOCOS demarcation membrane 5a with wide width of face, the thickness 
becomes thick compared with LOCOS demarcation membrane 5b with narrow width of face. If it 
is performing channel cut impregnation two or more times using the optimal impregnation energy 
corresponding to each of the LOCOS demarcation membranes 5a and 5b from which thickness's 
differs rather than managing one channel cut impregnation in order to form a channel cut field 
corresponding to the difference of this thickness, it will escape that separation pressure- 
proofing deteriorates in each LOCOS demarcation membrane 5a and 5b. 

[0067] However, the problem that accumulation of the impurity by channel cut impregnation of 
multiple times will take place, and high impurity concentration will become large, therefore a 
junction capacitance will become large in this case in the bottom of LOCOS demarcation 
membrane 5b with narrow width of face had arisen. 

[0068] Then, suppose that the gestalt 4 of operation of this invention for solving the above- 
mentioned problem is shown below. 

[0069] The gestalt 4 of implementation of this invention is explained based on dra wing 8 thru/or 
drawing 1 1 . D rawing 8 is the important section sectional view of 1 showing the gestalt 4 of 
operation of this invention, in djawjng^ , 1 is a silicon substrate, and 5c and 5d are LOCOS 
demarcation membranes which are the component detached cores which have different 
separation width of face W1 and W2 formed in this silicon substrate 1 front face. 40 is near [ in 
which the above-mentioned LOCOS demarcation membranes 5c and 5d are formed among 
silicon substrate 1 front faces ] the part, and is the field (it is hereafter called datum level.) 
which moreover extended the part in which the LOCOS demarcation membranes 5c and 5d 
concerned are not formed even to the concerned LOCOS detached cores [ 5c and 5d ] interior. 
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[0070] As for x1 and x2, the thickness of the part above the LOCOS demarcation membranes 
[ 5c and 5d ] datum level 40,. and yt and y2 are the thickness of the part below the LOCOS 
demarcation membranes [ 5c and 5d ] datum level 40, and the above x1 and x2 have an almost 
equal value in the gestalt 4 of this operation. 16a is LOCOS demarcation membrane 5c and the 
channel cut field of a 5d response, and it is formed of one ion implantation which adjusted energy 
so that it may be formed in the bottom of the LOCOS demarcation membranes 5c and 5d 
concerned. 

[0071] It sets to the semiconductor device shown by drawjng^S. , and is LOCOS demarcation 
membrane 5c. Since it has an almost equal value, the thickness xl of the part above the 5d 
datum level 40 and x2 are both LOCOS(s) demarcation membrane 5c. It becomes possible to 
suppress dimension dispersion of wiring of the word line formed in the 5d upper layer. 
[0072] Below, the manufacture approach of the semiconductor device constituted in this way is 
explained using drawing 9 . Drawing 9 is the important section sectional view showing 
manufacture ****** of the semiconductor device shown in drawing__8 in order of a process. 
[0073] First, as shown in d rawin g 9 (a), the laminating of the polycrystalline silicon film 8, the 
silicon nitride 9, and the resist 10 is carried out to this order like the manufacture approach of 
the conventional semiconductor device on the silicon substrate 1 by which silicon oxide 7 is 
formed in the front face. Carry out patterning of the resist 10 using the usual photoengraving- 
process technique, and etching of the polycrystalline silicon film 8 and the silicon nitride 9 is 
performed by using as a mask this resist 10 by which patterning was carried out. By oxidizing 
thermally the above-mentioned silicon substrate 1 using the mask 37 which consists of the 
polycrystalline silicon film 8 and the silicon nitride 9 by which etching was carried out [ above- 
mentioned ] The LOCOS demarcation membranes 5a and 5b which have separation width of face 
W1 and W2 which is different in opening of the mask 37 of the silicon substrate 1 above- 
mentioned front face are formed. 

[0074] Next, as shown in drawing 9 (b), the LOCOS demarcation membranes 5c and 5d are 
formed by the dry etching using the above-mentioned mask 37 by making equal the thickness x1 
of the part above datum level 40, and the value of x2 for the above-mentioned LOCOS 
demarcation membranes 5a and 5b. 

[0075] Here, the micro [ set at the process shown in above-mentioned drawing 9 (b), and / 
difference / in each LOCOS demarcation membranes / 5c and 5d / width of face ] loading 
effects at the time of etching will differ, therefore the etching rates to each LOCOS demarcation 
membrane 5c and 5d will differ, and it becomes possible to make almost equal the thickness x1 
of the part above datum level 40, and the value of x2. 

[0076] The aspect ratio of opening of a mask 37 is set to about 2.5 in LOCOS demarcation 
membrane 5b whose thickness of 1000A and the silicon nitride 9 the thickness of 0.2 
micrometers and the polycrystalline silicon film 8 is 4000A for the value of W2, and, specifically, 
lowering of the etching rate by the micro loading effect can be disregarded in LOCOS 
demarcation membrane 5a with the large value of W1 to the ability of lowering of the etching rate 
by the micro loading effect not to be disregarded. 

[0077] Therefore, to the etching rate of LOCOS demarcation membrane 5c, the etching rate of 
5d of LOCOS demarcation membranes becomes small, and it becomes possible to make almost 
equal the thickness x1 of the part above datum level 40, and the value of x2. 
[0078] Then, the semiconductor device shown in drawing 8 is obtained by forming channel cut 
field 16a by one ion implantation which adjusted energy so that etching may remove the above- 
mentioned mask 37 and it may be formed in the bottom of both the LOCOS(s) demarcation 
membranes 5c and 5d. 

[0079] Drawing 10 is other important section sectional views showing the gestalt 4 of operation 
of this invention, in drawing 10 , 1 is a silicon substrate, and 5e and 5f are LOCOS demarcation 
membranes which are the component detached cores which have different separation width of 
face W1 and W2 formed in this silicon substrate 1 front face. 

[0080] z1 and z2 are LOCOS demarcation membranes [ 5e and 5f ] thickness, and the above z1 
and z2 has an almost equal value in the gestalt 4 of this operation. 16b is LOCOS demarcation 
membrane 5e and the channel cut field of a 5f response, and it is formed of one ion implantation 
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which adjusted energy so that it may be formed in the bottom of the LOCOS demarcation 
membranes 5e and 5f concerned. 

[0081] Below, the manufacture approach of the semiconductor device constituted in this way is 
explained using drawing 1 1 . d rawing 1 1 — < — A HREF — = — " — / — Tokujitu/tjitemdrw . — 
ipdl?N — 0000 — = — 239 — & — N — 0500 — = — one — E_N — /— ; — > — ?? — eight - 
-? — > — > — nine — /— /— /— & — N — 0001 — = — 109 — & — N — 0552 — = — 
nine — & — N — 0553 — = — 000012 — " — TARGET — = — "tjitemdrw" — > — drawing 
10 — being shown — having — a semiconductor device — manufacture — an approach — a 

process — order — being shown — an important section — a sectional view it is — . 

[0082] First, as shown in drawing 1 1 (a), the laminating of the polycrystalline silicon film 8, the 
silicon nitride 9, and the resist 10 is carried out to this order like above-mentioned drawing 9 R> 

9 (a) on the silicon substrate 1 by which silicon oxide 7 is formed in the front face. Carry out 
patterning of the resist 10 using the usual photoengraving-process technique, and etching of the 
polycrystalline silicon film 8 and the silicon nitride 9 is performed by using as a mask this resist 

10 by which patterning was carried out. By oxidizing thermally the above-mentioned silicon 
substrate 1 using the mask 37 which consists of the polycrystalline silicon film 8 and the silicon 
nitride 9 by which etching was carried out [ above— mentioned ] The LOCOS demarcation 
membranes 5a and 5b which have separation width of face W1 and W2 which is different in 
opening of the mask 37 of the silicon substrate t above-mentioned front face are formed. 
[0083] Next, as shown in drawing 1 1 (b), the LOCOS demarcation membranes 5e and 5f are 
formed by the dry etching using the above-mentioned mask 37 by making equal the value of the 
thickness z! and z2 of the above-mentioned LOCOS demarcation membranes 5a and 5b. 
[0084] Here, the reason which can make equal the value of thickness z1 and z2 originates in the 
difference in the etching rate by the above— mentioned micro loading effect, and becomes 
possible [ making almost equal the value of thickness z1 and z2 ] from the condition by which it 
was shown by above-mentioned drawing 9 (b) by adding etching further. 

[0085] Then, the semiconductor device shown in drawing 10 is obtained by forming channel cut 
field 16b by one ion implantation which adjusted energy so that etching may remove the above- 
mentioned mask 37 and it may be formed in the bottom of both the LOCOS(s) demarcation 
membranes 5e and 5f. 

[0086} According to the semiconductor device shown in the gestalt 4 of operation of this 
invention, since the difference of the LOCOS demarcation membranes 5c and 5d or thickness 
(5e and 5f) can be made small, it becomes possible to form the channel cut field which has 
effective separation pressure-proofing by channel cut impregnation using 1 time of the optimal 
impregnation energy. 

[0087] Therefore, it becomes unnecessary to perform channel cut impregnation of multiple times, 
the problem that accumulation of an impurity takes place is lost also in 5d of LOCOS 
demarcation membranes with narrow width of face, and the channel cut field under 5f, and it 
becomes possible as a result to stop a junction capacitance small. 

[0088] The gestalt 5 of the operation of this invention for corresponding to the trouble shown 
with the gestalt 4 of gestalt 5. implementation of operation is explained below. 
[0089] The gestalt 5 of implementation of this invention is explained based on drawing 1 2 and 
drawing 13 . Drawing 12 is the important section sectional view showing the gestalt 5 of 
operation of this invention, in drawing 12 , 1 is a silicon substrate, and 5a and 5b are LOCOS 
demarcation membranes which are the component detached cores which have different 
separation width of face W1 and W2 formed in this silicon substrate 1 front face. 17a and 17b are 
the BPSG film formed on LOCOS demarcation membrane 5a and 5b, respectively, and 5g and 5h 
are component detached cores formed from LOCOS demarcation membrane 5a, 5b and BPSG 
film 17a on it, or 17b. 40 is datum level. 

[0090] t1 and t2 are the thickness of the part above the component detached cores [ 5g and 
5h ] datum level 40, and the above t1 and t2 has an almost equal value in the gestalt 5 of this 
operation. 16c is 5g of component detached cores, and the channel cut field of a 5h response, 
and it is formed of one ion implantation which adjusted energy so that it may be formed in the 
bottom of the component detached cores 5g and 5h concerned. 
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[0091] Below, the manufacture approach of the semiconductor device constituted in this way is 
explained using drawing T3 . Drawing 13 is the important section sectional view showing the 
gestalt 5 of this operation in order of a process. 

[0092] First, as shown in drawing 13 (a), the laminating of the polycrystalline silicon film 8 r the 
silicon nitride 9, and the resist 10 is carried out to this order like the manufacture approach of 
the conventional semiconductor device on the silicon substrate 1 by which silicon oxide 7 is 
formed in the front face. Carry out patterning of the resist 10 using the usuaf photoengraving- 
process technique, and etching of the polycrystalline silicon film 8 and the silicon nitride 9 is 
performed by using as a mask this resist 10 by which patterning was carried out. By oxidizing 
thermally the above-mentioned silicon substrate 1 using the mask 37 which consists of the 
polycrystalline silicon film 8 and the silicon nitride 9 by which etching was carried out [ above- 
mentioned ] The LOCOS demarcation membranes 5a and 5b which have separation width of face 
W1 and W2 which is different in opening of the mask 37 of the silicon substrate 1 above- 
mentioned front face are formed. 

[0093] Next, as shown in drawing 1 3 (b), the insulator layer 17 which consists of BPSG film is 
deposited on a silicon substrate 1 on the whole surface. What is necessary is here, for flattening 
to be just possible for the insulator layer to deposit by the CMP method etc. not only in the 
above-mentioned BPSG film but a next process. 

[0094] Next, it removes until it carries out flattening of the BPSG film 17 by the CMP method 
and the one section of the upper bed of a mask 37 is exposed, as shown in drawing 13 (c). Here, 
the approach of combining the etchback of 02 dry reflow processing and the BPSG film 17 may 
be used instead of the CMP method as an approach for exposing the one section of flattening of 
the BPSG film 1 7, and the upper bed of a mask 37. 

[0095] then, H3 P04 Perform used processing and the silicon nitride 9 which constitutes a mask 
37, and the BPSG film 1 7 which remained a little on it are removed, etc. — Then, the 
semiconductor device shown in drawing 1 2 is obtained by etching removing the polycrystalline 
silicon film 8, and forming channel cut field 16c by one ion implantation which adjusted energy so 
that it may finally be formed in the bottom of both the components detached cores 5e and 5f. 
[0096] According to the semiconductor device shown in the gestalt 5 of operation of this 
invention, since the difference of component detached cores [ 5g and 5h ] thickness can be 
made small, it becomes possible to form the channel cut field which has effective separation 
pressure-proofing by channel cut impregnation using 1 time of the optimal impregnation energy. 
[0097] Therefore, it becomes unnecessary to perform channel cut impregnation of multiple times, 
the problem that accumulation of an impurity takes place is lost also in the channel cut field 
under LOCOS demarcation membrane 5b with narrow width of face, and it becomes possible as a 
result to stop a junction capacitance small. 

[0098] Moreover, since according to the semiconductor device shown in the gestalt 5 of 
operation of this invention the difference of component detached cores [ 5g and 5h ] thickness 
can be made small unlike the gestalt 4 of operation when the thickness of a mask 37 is thin, and 
when the difference in the etching rate by micro loading effects when the separation width of 
face W1 and W2 is comparatively wide does not take place, there is the description of having the 
above-mentioned effectiveness. 

[0099] Gestalt 6. drawing 14 of operation is the important section sectional view showing the 
conventional semiconductor device, and 1 is a LOCOS demarcation membrane which is the 
component detached core by which a silicon substrate and 2 were formed in the P type well 
field, and 5 was formed in silicon substrate 1 front face in drawin g 14 . 18 is an N type diffusion 
field currently formed all over the component formation field surrounded by the LOCOS 
demarcation membrane 5, and 19 expresses the side face of the diffusion field 18 of the side 
which touches the above-mentioned LOCOS demarcation membrane 5. 

[0100] In the above-mentioned conventional semiconductor device, the problem that a touch 
area with the P type well 2 will be large, therefore a junction capacitance will become large had 
arisen in the side face 19 of an N type diffusion field. 

[0101] Then, suppose that the gestalt 6 of operation of this invention for solving the above- 
mentioned problem is shown below. 
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[0102] The gestalt 6 of implementation of this invention is explained based on drawing 15 and 
drawing 1 6 . Drawing 1 5 is the important section sectional view showing the gestalt 6 of 

operation of this invention, and the well field where 1 shows a silicon substrate and 2 shows P 
type, and 20 are LOCOS demarcation membranes which are the component detached cores 
formed in silicon substrate 1 front face in drawing 15 . 40 is near [ in which the above-mentioned 
LOCOS demarcation membrane 20 is formed among silicon substrate 1 front faces ] the part. 
And the datum level which is a field which extended the part in which the LOCOS demarcation 
membrane 20 concerned is not formed even inside the LOCOS detached core 20 concerned, 18 
is a diffusion field which is formed all over the component formation field surrounded by the 
LOCOS demarcation membrane 20 and which shows N type, for example, and 19 expresses the 
side face of the diffusion field 18 of the side which touches the above-mentioned LOCOS 
demarcation membrane 20 concerned. 

[0103] Both of T1 and T2 are the thickness of the part below the datum level 40 of the LOCOS 
demarcation membrane 20, especially T1 expresses the above-mentioned thickness near the 
center of the LOCOS demarcation membrane 20, T2 expresses the above-mentioned thickness 
near the BAZU beak of the LOCOS demarcation membrane 20, and the above T1 and T2 has an 
almost equal value in the gestalt 6 of this operation. Moreover, in the gestalt 6 of this operation, 
most side faces 1 9 of a diffusion field have the description of being in contact with the LOCOS 
demarcation membrane 20. 

[0104] Below, the manufacture approach of the semiconductor device constituted in this way is 
explained using drawing 16 . Drawing 1 6 is the important section sectional view showing 
manufacture ****** Q f the semiconductor device shown in drawing 15 in order of a process. 
[0105] First, as shown in drawin g 16 (a), the laminating of the polycrystalline silicon film 8, the 
silicon nitride 9, and the resist is carried out to this order like the manufacture approach of the 
conventional semiconductor device on the silicon substrate 1 by which silicon oxide 7 is formed 
in the front face. Carry out patterning of the resist using the usual photoengraving-process 
technique, and etching of the polycrystalline silicon film 8 and the silicon nitride 9 is performed 
by using as a mask this resist by which patterning was carried out. The mask 38 which consists 
of the polycrystalline silicon film 8 and the silicon nitride 9 by which etching was carried out 
[ above-mentioned ] is formed. Using this mask 38, the slanting revolution ion implantation of the 
oxygen ion 31 is carried out to a silicon substrate 1 , and it is the lower part (this part is a part in 
which a BAZU beak is formed in a next process.) of a mask 38. The spreading oxygen 
impregnation layer 34 is formed in the semi-conductor substrate 1 interior. 

[0106] Specifically, about 30-60 degrees is used [ impregnation energy ] for the injection rate of 
the oxygen ion 31 by the impregnation include angle using 30 - 100keV extent or more 
[ 1x1 015cm — ] using two. Here, oxygen ion will be injected even into the lower part of a mask 38 
by using a slanting revolution ion implantation. 

[0107] Next, as shown in drawing 1 6 (b), the LOCOS demarcation membrane 20 is formed in the 
above-mentioned silicon substrate surface by oxidizing the semi— conductor substrate 1 
thermally using a mask 38. Here, of a slanting revolution ion implantation, since oxygen ion was 
injected even into the lower part of a mask 38, the LOCOS demarcation membrane 20 
concerned will be formed so that the thickness T2 of the part below the datum level 40 near the 
BAZU beak of the above-mentioned LOCOS demarcation membrane 20 may become almost 
equal to the above-mentioned thickness T1 near a center. 

[0108] Then, the semiconductor device shown in drawing 15 is obtained by etching removing the 
above-mentioned mask 38, forming the P type well field 2 by the ion implantation which stopped 
the injection rate low, and forming the N type diffusion field 18 in the component formation field 
surrounded by the LOCOS demarcation membrane 20. 

[0109] Here, since the thickness T2 of the part below the datum level 40 of the LOCOS 
demarcation membrane 20 near a BAZU beak is formed almost like the above-mentioned 
thickness T1 near a center, as for the side face 19 of the diffusion field of the side which 
touches the above-mentioned LOCOS demarcation membrane 20, the most will touch the 
LOCOS demarcation membrane 20. 

[0110] Therefore, according to the semiconductor device shown in the gestalt 6 of operation of 
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this invention, it becomes possible to be able to reduce the touch area of the N type diffusion 
field 18 and the P type well field 2, therefore to reduce a junction capacitance. 
[0111] In addition, in the gestalt 6 of this operation, although the conductivity type of the 
diffusion field 18 was used as N type for the conductivity type of the well field 2 at P type, it is 
good mutually also as what has one of other conductivity types, and has the same effectiveness 
as the above also in this case. 

[0112] Gestalt 7. drawjngJ7 of operation is the important section sectional view showing the 
gestalt 7 of operation of this invention, and in drawing 1 7 , 1 is a silicon substrate, and it is the 
LOCOS demarcation membrane which is the component detached core by which 2 was formed in 
the very low P type well field of high impurity concentration, and 5 was formed in silicon 
substrate 1 front face. 1 8 is an N type diffusion field where the high impurity concentration 
currently formed all over the N-channel MOS transistor formation field 41 surrounded by the 
LOCOS demarcation membrane 5 is high, and 21 is a P type channel cut field which was formed 
only in the bottom near the center of the LOCOS demarcation membrane 5 and which has high 
high impurity concentration compared with the well field 2. 

[01 13] In the semiconductor device shown in drawi_njg_1_7 , in order not to make a junction 
capacitance increaise, high impurity concentration of the well field 2 around the N type diffusion 
field 18 is made very low, but in one side, in order to prevent degradation of the separation 
pressure-proofing by the punch through condenser of the LOCOS demarcation membrane 5, the 
P type channel cut field 21 which has high high impurity concentration compared with the well 
field 2 is formed only in the bottom near the center of this LOCOS demarcation membrane 5. 
[01 14] In order to obtain the semiconductor device shown in drswingj^ , the manufacture 
approach shown in dra win g 1 8 R> 8 is proposed. In the manufacture approach of the 
semiconductor device shown by dr awin g 18 , after that, the P type well field 2 is formed after 
forming the LOCOS demarcation membrane 5 in the front face of a silicon substrate 1, the resist 
mask 22 which carries out opening is formed near the center of the LOCOS demarcation 
membrane 5, it is pouring in the boron ion 32 using this mask 22, and the P type channel cut field 
21 wrnch has high high impurity concentration compared with that of the well field 2 is formed 
only in the bottom near the center of the LOCOS demarcation membrane 5. 
[0115] However, by the manufacture approach of the semiconductor device shown by this 
drawing 18 T the photoengraving-process process for forming the mask 22 for formation of the 
channel cut field 21 is needed, and the problem that a manufacturing cost rises occurs. 
[01 16] Then, in the gestalt 7 of this operation, in order to solve the above-mentioned problem, a 
semiconductor device is manufactured using the manufacture approach shown in drawing 19 . As 
shown in drawing. 19 (a), the LOCOS demarcation membrane 5 is first formed in the front face of 
the semi-conductor substrate 1 using the manufacture approach of the semiconductor device 
shown with the gestalt 2 of operation. Here, this LOCOS demarcation membrane 5 has the 
nitriding silicon oxide layer 13 near the underside of the LOCOS demarcation membrane 5 
interior, as the gestalt 2 of operation showed. Then, the P type well field 2 where high impurity 
concentration is very low is formed in a silicon substrate 1 by the ion implantation. 
[0117] Next, as shown in drawin g 1 9 (b), the slanting revolution ion implantation of the boron ion 
32a is carried ouL The field 23 where the high impurity concentration of boron becomes high 
only in the bottom near the center of the LOCOS demarcation membrane 5 compared with that 
perimeter since a value with lower corresponding [ rather than / as opposed to' / at this time / a 
silicon substrate 1 / range / of boron ion 32a / projection ] to the nitriding silicon oxide layer 13 
is shown and the nitriding silicon oxide layer 13 exists near the underside inside [ LOCOS 
demarcation membrane 5 ] the above is formed. It is because channel cut impregnation ion 32a 
from right and left will add and it will let only a part for the center section see. 
[01 18] Next, as shown in d£awingj_9 (c) r by performing annealing treatment, the boron which is 
an impurity is re-diffused from the high-concentration impurity range 23, and the P type channel 
cut field 21 which has high high impurity concentration compared with the well field 2 is formed. 
[01 19] Then, the N type diffusion field 18 is formed in the N-channel MOS transistor formation 
field 41 surrounded by the LOCOS demarcation membrane 5 by the ion implantation, and the 
semiconductor device shown in dray^\ng_JJ7 is obtained. 
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[0120] In the manufacture approach of the semiconductor device shown in the gestalt 7 of 
operation of this invention, the photoengraving-process process for forming the mask for 
formation of the channel cut field 21 becomes unnecessary, and it has the effectiveness that a 
manufacturing cost can be reduced. 

[0121] The gestalt 8 of implementation of this invention is explained below to gestalt 8. of 
operation based on drawing 20 and dra win g 21 . Drawing 20 is the important section sectional 
view showing the gestalt 8 of operation of this invention, and in drawing 20 , 1 is a silicon 
substrate, and it is the LOCOS demarcation membrane which is the component detached core 
by which 2a was formed in the very low N type well field of high impurity concentration, and 5 
was formed in silicon substrate 1 front face. 18a is a P type diffusion field where the high 
impurity concentration currently formed all over the P-channel MOS transistor formation field 42 
surrounded by the LOCOS demarcation membrane 5 is high, and 21a is an N type channel cut 
field which was formed only in the bottom near the center of the LOCOS demarcation membrane 
5 and which has high high impurity concentration compared with well field 2a. 
[0122] In the semiconductor device shown in drawing 20 , in order not to make a junction 
capacitance increase, high impurity concentration of well field 2a around P type diffusion field 
18a is made very low, but in one side, in order to prevent degradation of the separation 
pressure-proofing by the punch through condenser of the LOCOS demarcation membrane 5, N 
type channel cut field 21a which has high high impurity concentration compared with well field 2a 
is formed only in the bottom near the center of this LOCOS demarcation membrane 5. 
[0123] Below, the manufacture approach of the semiconductor device constituted in this way is 
explained using drawing 21 . O^rawng^Zl. is the important section sectional view showing the 
gestalt 8 of this operation in order of a process. 

[0124] As shown in drawmgjlli (a), first, the LOCOS demarcation membrane 5 is formed in the 
front face of the semi-conductor substrate 1 using the manufacture approach of the 
conventional LOCOS demarcation membrane, and high impurity concentration forms very low N 
type well field 2a in a silicon substrate 1 by the ion implantation. Then, the slanting revolution ion 
implantation of the phosphorus ion 33 is carried out. The field 24 where the high impurity 
concentration of Lynn becomes high only in the bottom near the center of the LOCOS 
demarcation membrane 5 compared with that perimeter since a value with lower corresponding 
to the LOCOS demarcation membrane 5 which consists [ rather than / as opposed to / at this 
time / a silicon substrate 1 / range / of the phosphorus ion 33 / projection ] of a silicon oxide 
layer is shown is formed. Only the amount of the center section is because the channel cut 
impregnation ion 33 from right and left will add and it will let it see. 

[0125] Next, as shown in drawing 21 (b), by performing annealing treatment, Lynn which is an 
impurity is re-diffused from the high-concentration impurity range 24, and N type channel cut 
field 21a which has high high impurity concentration compared with well field 2a is formed. 
[0126] Then, P type diffusion field 18a is formed in the P-channel MOS transistor formation field 
42 surrounded by the LOCOS demarcation membrane 5 by the ion implantation, and the 
semiconductor device shown in drawing 20 is obtained. 

[0127] In the manufacture approach of the semiconductor device shown in the gestalt 8 of 
operation of this invention, the photoengraving-process process for forming the mask for 
formation of channel cut field 21a becomes unnecessary, and it has the effectiveness that a 
manufacturing cost can be reduced. 

[0128] The manufacture approach of the semiconductor device shown by above— mentioned 
drawing 1 7 which is the gestalt 9 of implementation of this invention is explained below to gestalt 
9. of operation based on drawin g 22 . Drawing 22 is the important section sectional view showing 
the gestalt 9 of operation of this invention in order of a process. 

[0129] First, as shown in drawing 22 (a), the LOCOS demarcation membrane 5 is formed in 
silicon substrate 1 front face by oxidizing a silicon substrate 1 thermafly by the manufacture 
approach of the conventional LOCOS demarcation membrane using the mask 39 which consists 
of polycrystalline silicon film 8 and a silicon nitride 9. 

[0130] Next, as shown in drawing 22 (b), a sidewall 25 is formed in the side attachment wall of a 
mask 39 by applying and carrying out etchback of the resist the whole surface on a silicon 
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substrate 1. 

[0131] What is necessary is here, to use the usual photoengraving-process technique, to carry 
out patterning of the resist, and just to cover one upper part of the appointed field concerned by 
the resist, before performing etchback of the above— mentioned resist when a P type field and an 
N type field need to be specified, respectively by performing channel cut impregnation at degree 
process using a conductivity type different, respectively. However, where a limit of time amount 
assignment etc. is prepared, the above-mentioned etchback is performed so that it may not 
remove in this case to the resist which has covered the appointed field at the time of the 
etchback of the above-mentioned resist. 

[0132] Next, as shown in drawing 22 (c), boron ion 32b is poured in by using the above- 
mentioned sidewall 25 as a mask, and the P type channel cut field 21 is formed only in the 
bottom near the center of the LOCOS demarcation membrane 5. 

[0133] Next, as shown in drawing 22 (d), wet processing removes the above-mentioned sidewall 
25. 

[0134] Then, the well field 2 which has low high impurity concentration compared with the 
channel cut field 21 in a silicon substrate 1 is formed by the ion implantation, the N type 
diffusion field 18 is formed in the N-channel MOS transistor formation field 41 surrounded by the 
LOCOS demarcation membrane 5, and the semiconductor device shown in drawing 1 7 is 
obtained. 

[0135] Since degradation of the separation pressure-proofing by the punch through condenser of 
the LOCOS demarcation membrane 5 can be prevented since the P type channel cut field 21 
which has high high impurity concentration compared with the well field 2 is formed only in the 
bottom near the center of the LOCOS demarcation membrane 5, and high impurity concentration 
of the well field 2 around the N type diffusion field 18 is moreover made very low, a junction 
capacitance is not made to increase in the semiconductor device formed as mentioned above. 
[0136] Moreover, it is not necessary to carry out alignment of the sidewall 25 which is a mask 
for formation of the channel cut field 21 anew, and it becomes possible to form a mask 25 in self 
align, so that the P type channel cut field 21 can be formed only in the bottom near the center 
of the LOCOS demarcation membrane 5 in the manufacture approach of the semiconductor 
device shown in the gestalt 9 of operation of this invention. 

[0137] Moreover, in the manufacture approach of the semiconductor device shown in the gestalt 
9 of operation of this invention, it has the effectiveness that it is not necessary to carry out a 
slanting revolution ion implantation, therefore a manufacturing cost can be reduced for formation 
of the channel cut field 21. 

[0138] And since the above-mentioned boron ion 32b is poured in after formation of the LOCOS 
demarcation membrane 5, compared with the case where boron ion is poured in before formation 
of the LOCOS demarcation membrane 5, the redistribution of the impregnation boron atom in the 
hot heat treatment process for formation of the LOCOS demarcation membrane 5 concerned 
has an advantage of 

[0139] In addition, in the gestalt 9 of this operation, although the conductivity type of the 
diffusion field 18 was used as N type for the conductivity type of the well field 2 and the channel 
cut field 21 at P type, it is good mutually also as what has one of other conductivity types, and 
has the same effectiveness as the above also in this case. 

[0140] The manufacture approach of the semiconductor device shown by above-mentioned 
drawing 17 which is the gestalt 10 of implementation of . this invention is explained below to 
gestalt 10. of operation based on drawing 23 . Dr aw in g 23 is the important section sectional view 
showing the gestalt 10 of operation of this invention in order of a process. 
[0141] First, as shown in drawing 23 (a), on the silicon substrate 1 by which silicon oxide 7 is 
formed in the front face, the laminating of the polycrystalline silicon film 8, the silicon nitride 9, 
and the resist is carried out to this order, patterning of the resist is carried out using the usual 
photoengraving-process technique, etching of the polycrystalline silicon film 8 and the silicon 
nitride 9 is performed by using as a mask this resist by which patterning was carried out, and the 
mask 39 which consists of the polycrystalline silicon film 8 and the silicon nitride 9 by which 
etching was carried out [ above-mentioned ] is formed. 
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[0142] Next, as shown in drawing 23 (b), a sidewall 26 is formed in the side attachment wall of a 
mask 39 by applying and carrying out etchback of the resist the whole surface on a silicon 
substrate 1 . 

[0143] What is necessary is here, to use the usual photoengraving-process technique, to carry 
out patterning of the resist, and just to cover one upper part of the appointed field concerned by 
the resist, before performing etchback of the above-mentioned resist when a P type field and an 
N type field need to be specified, respectively by performing channel cut impregnation at degree 
process using a conductivity type different, respectively. However, where a limit of time amount 
assignment etc. is prepared, the above-mentioned etchback is performed so that it may not 
remove in this case to the resist which has. covered the appointed field at the time of the 
etchback of the above-mentioned resist. 

[0144] Moreover, as construction material of the above-mentioned sidewall 26, it may replace 
with the above-mentioned resist, and construction material with the selection ratio higher than 
the polycrystalline silicon film 8 and the silicon nitride 9 to dry etching may be used, and the 
construction material in which clearance by wet processing is possible may be used here. 
[0145] Next, as shown in dra wing 23 (c), boron ion 32c is poured in by using the above- 
mentioned sidewall 26 as a mask, and the P type channel cut field 21 is formed so that it may be 
located only under near the center of the LOCOS demarcation membrane 5 formed in 
subsequent processes. 

[0146] Next, as shown in drawing 23 (d) r wet processing removes the above-mentioned sidewall 
26. 

[0147] Next, as shown in dra win g 23 (e), the LOCOS demarcation membrane 5 is formed in right 
above [ of silicon substrate 1 front face / above-mentioned / P type channel cut field 21 ] by 
oxidizing thermally using the mask 39 which consists of polycrystalline silicon film 8 and a silicon 
nitride 9. 

[0148] Then, the well field 2 which has low high impurity concentration compared with the 
channel cut field 2t in a silicon substrate 1 is formed by the ion implantation, the N type 
diffusion field 18 is formed in the N-channel MOS transistor formation field 41 surrounded by the 
LOCOS demarcation membrane 5, and the semiconductor device shown in drawing 17 is 
obtained. 

[0149] Since degradation of the separation pressure-proofing by the punch through condenser of 
the LOCOS demarcation membrane 5 can be prevented since the P type channel cut field 21 
which has high high impurity concentration compared with the well field 2 is formed only in the 
bottom near the center of the LOCOS demarcation membrane 5, and high impurity concentration 
of the well field 2 around the N type diffusion field 18 is moreover made very low, a junction 
capacitance is not made to increase in the semiconductor device formed as mentioned above. 
[0150] Moreover, it is not necessary to carry out alignment of the sidewall 26 which is a mask 
for formation of the channel cut field 21 anew, and it becomes possible to form a mask 26 in self 
align, so that the P type channel cut field 21 can be formed only in the bottom near the center 
of the LOCOS demarcation membrane 5 in the manufacture approach of the semiconductor 
device shown in the gestalt 10 of operation of this invention. 

[0151] Moreover, in the manufacture approach of the semiconductor device shown in the gestalt 
10 of operation of this invention, it has the effectiveness that it is not necessary to carry out a 
slanting revolution ion implantation, therefore a manufacturing cost can be reduced for formation 
of the channel cut field 21. 

[0152] And since the above-mentioned boron ion 32c is poured in before performing thermal 
oxidation for formation of the LOCOS demarcation membrane 5, compared with the case where 
boron ion is poured in, the boron ion implantation equipment of high energy is not needed after 
formation of the LOCOS demarcation membrane 5, but it becomes possible to reduce the 
manufacturing cost of a semiconductor device as a whole. 

[0153] In addition, in the gestalt 10 of this operation, although the conductivity type of the 
diffusion field 18 was used as N type for the conductivity type of the well field 2 and the channel 
cut field 21 at P type, it is good mutually also as what has one of other conductivity types, and 
has the same effectiveness as the above also in this case. 
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[0154] 

[Effect of the Invention] The semiconductor device concerning this invention by oxidation of the 
silicon substrate concerned using the mask formed on the front face of a silicon substrate Since 
the component detached core formed in the above— mentioned silicon substrate surface and the 
nitrogen content layer formed near the underside of the above-mentioned component detached 
core of the ion implantation of the nitrogen to the above-mentioned silicon substrate using the 
above-mentioned mask were prepared It is not necessary to carry out the ion implantation of 
the amount of ion implantations of a channel cut to the part which applied the amount of 
extrusion of the impurity ion to the above-mentioned component detached core beforehand. The 
sake, The impurities in a well can be reduced as a whole, and r therefore, it has the effectiveness 
that the junction capacitance in the semiconductor device concerned can be reduced. 
[0155] It has the component detached core formed in the semi-conductor substrate front face. 
Moreover, the inside of the above-mentioned semi-conductor substrate front face, Are near [ in 
which the component detached core concerned is formed ] the part, and the field which 
extended the part in which the above-mentioned component detached core is not formed even 
inside the component detached core concerned is made into datum level. While the above- 
mentioned component detached core has two or more fields where the width of face in the 
vertical section to the above-mentioned datum level differs It has the effectiveness that 
optimization of impregnation energy of the ion implantation for forming a channel cut field 
regardless of the width of face since thickness is almost fixed is easy, therefore the junction 
capacitance in the semiconductor device concerned can be reduced. 

[0156] It has the component detached core formed in the semi-conductor substrate front face. 
Moreover, the inside of the above-mentioned semi-conductor substrate front face, Are near [ in 
which the component detached core concerned is formed ] the part, and the field which 
extended the part in which the above-mentioned component detached core is not formed even 
inside the component detached core concerned is made into datum level. While the above- 
mentioned component detached core has two or more fields where the width of face in the 
vertical section to the above-mentioned datum level differs Regardless of the width of face, 
since the thickness of the part above the above-mentioned datum level is almost fixed 
Optimization of impregnation energy of the ion implantation for forming a channel cut field is 
easy. The sake, It has the effectiveness that the junction capacitance in the semiconductor 
device concerned can be reduced, and also has the effectiveness that dispersion in the 
dimension of wiring formed on the above-mentioned component detached core can be lessened 
further. 

[0157] Moreover, while being formed in the field surrounded by the above-mentioned component 
detached core of the field in which the component detached core formed in the front face of a 
semi-conductor substrate and the component detached core of the above-mentioned semi- 
conductor substrate are formed It has the diffusion field in which the side face is in contact with 
the above-mentioned component detached core. The inside of the above-mentioned semi- 
conductor substrate front face. It is near [ in which the component detached core concerned is 
formed ] the part, and the field which extended the part in which the above-mentioned 
component detached core is not formed even inside the component detached core concerned is 
made into datum level. The above-mentioned component detached core The thickness of the 
part below the above-mentioned datum level to kick is about 1 law. the vertical section to this 
datum level — setting — the vertical section concerned — the above-mentioned diffusion field 
Since most side faces which are in contact with the above-mentioned component detached core 
are in contact with the component detached core concerned, it has the effectiveness that the 
touch area of the diffusion field and well concerned in the side face of the above-mentioned 
diffusion field can be reduced, therefore the junction capacitance in the semiconductor device 
concerned can be reduced. 

[0158] The manufacture approach of the semiconductor device concerning this invention carries 
out the laminating of the polycrystailine silicon film, a silicon nitride, and the resist to this order 
on the silicon substrate by which silicon oxide was formed in the front face. The process which 
forms a mask, and the process which carries out the ion implantation of the nitrogen to the 
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above-mentioned silicon substrate using the above-mentioned mask, Since the process which 
removes the resist which are some above-mentioned masks, and the process which oxidizes the 
above-mentioned silicon substrate thermally using the mask from which the above-mentioned 
resist was removed are provided It is not necessary to establish anew the photoengraving- 
process process for carrying out the ion implantation of the nitrogen, therefore has the 
effectiveness that a routing counter is reducible, and since the ion-implantation machine of high 
energy is still more unnecessary, it also has the effectiveness that it is possible to hold down a 
manufacturing cost low. 

[0159] Moreover, the laminating of the polycrystalline silicon film and the silicon nitride is carried 
out to this order on the silicon substrate by which silicon oxide was formed in the front face. 
Since the process which forms a mask, the process which oxidizes the above-mentioned silicon 
substrate thermally using the above-mentioned mask, and the process which carries out the ion 
implantation of the nitrogen to the above-mentioned silicon substrate using the above- 
mentioned mask are provided It is not necessary to establish anew the photoengraving— process 
process for carrying out the ion implantation of the nitrogen. The sake, It has the effectiveness 
that a routing counter is reducible, and further, diffusion of the nitrogen by the above-mentioned 
heat treatment does not arise, but it has the effectiveness that control of the content of the 
nitrogen in control of the thickness of a silicon nitride layer or a nitriding silicon oxide layer and 
the above-mentioned silicon nitride layer, or a nitriding silicon oxide layer and the depth is easy. 
[0160] [ oxidize / the above-mentioned semi-conductor substrate / the process which forms a 
mask on the front face of a semi-conductor substrate, and / moreover, / thermally / using the 
above-mentioned mask ] Since the process which forms a component detached core, and the 
process which carries out dry etching of the above-mentioned component detached core using 
the above-mentioned mask are provided Also when the aperture width of the mask which forms 
the above-mentioned component detached core differs, since the rates of the dry etching to 
each component detached core differ, according to a difference of the micro loading effect by 
the difference in the aperture width of the mask it has the effectiveness that the component 
detached core concerned can be formed in the thickness of about 1 law regardless of the 
aperture width of the above-mentioned mask. 

[0161] [ oxidize / the above-mentioned semi-conductor substrate / the process which forms a 
mask on the front face of a semi-conductor substrate, and / moreover, / thermally / using the 
above-mentioned mask ] Until a part of the process which forms a component detached core, 
process which forms an insulator layer on the above-mentioned semi-conductor substrate, 
process which carries out flattening of the above-mentioned insulator layer, and upper bed of 
the above-mentioned mask are exposed Since the process which removes the insulator layer 
which carried out [ above-mentioned ] flattening, and the process which removes the above- 
mentioned mask are provided Also when the aperture width of the mask which forms the above- 
mentioned component detached core differs, regardless of the aperture width of the above- 
mentioned mask Are near [ in which the component detached core concerned is formed among 
the above-mentioned semi-conductor substrate front faces ] the part, and the field which 
extended the part in which the above-mentioned component detached core is not formed even 
inside the component detached core concerned is made into datum level, it has the 
effectiveness that the part above the above-mentioned datum level of the component detached 
core concerned can be formed in the thickness of about 1 law. 

[0162] Moreover, the laminating of the polycrystalline silicon film and the silicon nitride is carried 
out to this order on the silicon substrate by which silicon oxide was formed in the front face. 
Since the process which forms a mask, the process which carries out the slanting revolution ion 
implantation of the oxygen to the above-mentioned silicon substrate using the above-mentioned 
mask, and the process which oxidizes the above-mentioned silicon substrate thermally using the 
above-mentioned mask are provided Are near the component detached core formed of the 
above-mentioned thermal oxidation among the above-mentioned semi-conductor substrate front 
faces, and the field which extended the part which does not have this component detached core 
formation even inside the component detached core concerned is made into datum level, in the 
vertical section of the component detached core concerned to the above-mentioned datum 
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level, it has the effectiveness that the part below the above-mentioned datum level in the 
vertical section concerned can be formed in the thickness of about 1 law. 
[0163] Moreover, since the process which forms a component detached core in one principal 
plane of a silicon substrate, and the process which forms a channel cut field by carrying out the, 
slanting revolution ion implantation of Lynn to one principal plane of the above-mentioned silicon 
substrate are provided It is directly under the above-mentioned component isolation region, and 
concentration of Lynn near the center of the component isolation region concerned can be made 
high. The sake, It has the effectiveness that a semiconductor device with a low junction 
capacitance can be formed, and it is not necessary to form a mask anew for the ion implantation 
of above-mentioned Lynn, and has further the effectiveness that simplification of a production 
process can be attained. 

[0164] Moreover, since the process which forms in one principal plane of a silicon substrate the 
component detached core which has a nitriding silicon oxide layer, and the process which forms 
a channel cut field by carrying out the slanting revolution ion implantation of the boron to one 
principal plane of the above-mentioned silicon substrate are provided It is directly under the 
above-mentioned component isolation region, and concentration of the boron near the center of 
the component isolation region concerned can be made high. The sake, It has the effectiveness 
that a semiconductor device with a low junction capacitance can be formed, and it is not 
necessary to form a mask anew for the ion implantation of the above-mentioned boron, and has 
further the effectiveness that simplification of a production process can be attained. 
[0165] Moreover, the laminating of the polycrystalline silicon film and the silicon nitride is carried 
out to this order on the silicon substrate by which silicon oxide was formed in the front face. 
The process which forms a mask, and the process which oxidizes the above-mentioned silicon 
substrate thermally using the above-mentioned mask. The process which forms in the above- 
mentioned mask side face the sidewall which consists of a resist, Since the process which 
carries out the ion implantation of the impurity to the interior of the above-mentioned silicon 
substrate by using the above-mentioned sidewall as a mask, and the process which removes the 
above-mentioned sidewall by etching are provided High impurity concentration of the channel 
cut field located near the center of the component isolation region [ directly under ] of the 
above-mentioned component isolation region concerned can be made high, therefore it has the 
effectiveness that a semiconductor device with a low junction capacitance can be formed. 
[0166] Moreover, the laminating of the polycrystalline silicon film and the silicon nitride is carried 
out to this order on the silicon substrate by which silicon oxide was formed in the front face. 
The process which forms a mask, and the process which forms in the side face of the above- 
mentioned mask the sidewall which consists of a resist, The process which carries out the ion 
implantation of the impurity to the interior of the above-mentioned silicon substrate by using the 
above-mentioned sidewall as a mask, Since the process which removes the above-mentioned 
sidewall by etching, and the process which oxidizes the above-mentioned silicon substrate 
thermally using the mask which consists of the above-mentioned polycrystalline silicon film and 
a silicon nitride are provided High impurity concentration of the channel cut field located near 
the center of the component isolation region [ directly under] of the above-mentioned 
component isolation region concerned can be made high, therefore it has the effectiveness that 
a semiconductor device with a low junction capacitance can be formed. 
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TECHNICAL FIELD 

[Fiefd of the Invention] It is related with LOCOS (LocalOxidation of Silicon) which is a technique 
for this invention to perform electric separation between two or more component formation 
fields especially about the structure and its manufacture approach of a semiconductor dievice. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, LOCOS (Local Oxidation of Silicon) has been 
widely used as the formation approach of the separation oxide film used for the isolation of a 
semiconductor integrated circuit. However, when Above LOCOS was used with detailed-izing of 
a semiconductor device, it had become the factor which occupies the area of a component 
formation field in an excess, consequently resists integration of a semiconductor circuit because 
lateral oxidization progresses beyond the need and a BAZU beak occurs. Then, Poly-Si using the 
mask of the structure which sandwiched the polycrystalline silicon film between silicon oxide and 
a silicon nitride in order to control this BAZU beak length in recent years buffered LOCOS 
(hereafter referred to as PBL.) is used increasingly. 

[0003] The structure of the semiconductor device equipped with the separation oxide film which 
used PBL below and was formed in the silicon substrate surface, and the impurity range formed 
in the silicon substrate using the conventional manufacture approach is explained using drawing 
24 and drawin g 25 . 

[0004] Drawin g 24 is the important section sectional view showing the structure of the 
conventional semiconductor device, and is set to dra w ing 24 . The well field where 1 was formed 
in the silicon substrate and 2 was formed in one principal plane of a silicon substrate 1, The 
channel cut field formed in the part with 3 [ shallower than the above-mentioned well field 2 of 
the principal plane of a silicon substrate 1 ], The channel dope field where 4 was formed in the 
component formation field 6 near the front face of a silicon substrate 1, 5 is formed so that the 
perimeter of the component formation field 6 may be surrounded, it separates electrically each 
of two or more component formation fields 6, for example, is a separation oxide film (LOCOS 
demarcation membrane) which has about 4000A thickness. 

[0005] Drawing 2 5 is the important section sectional view showing the manufacture approach of 
the conventional semiconductor device in order of a process, first, the thing oxidized in silicon 
substrate 1 front face as shown in drawing 25 (a) — for example, the silicon oxide 7 of about 50- 
500A thickness — forming — this silicon oxide 7 top — for example, polycrystalline silicon film 
8a of about 100-1000A thickness and about 500-4000A thickness — having — a presentation - 
~ Si3 N4 it is — silicon nitride 9a is deposited on this order. Here, silicon oxide 7 may be formed 
with a CVD method. 

[0006] Next, as shown in drawing 25 (b), while applying a resist on a silicon substrate 1 and 
carrying out patterning of the resist concerned using the usual photoengraving-process 
technique, using the resist 10 by which patterning was carried out, sequential etching of above- 
mentioned silicon nitride 9a and the polycrystalline silicon film 8a is carried out, and the mask 
which consists of the silicon nitride 9 and the polycrystalline silicon film 8 is formed. . 
[0007] Next, as shown in drawing 25 (c) f a resist 10 is removed, a silicon substrate 1 is oxidized 
thermally using the mask which consists of polycrystalline silicon film 8 and a silicon nitride 9, 
and the separation oxide film 5 which is a LOCOS demarcation membrane is formed. Then, 
etching removes the polycrystalline silicon film 8 and the silicon nitride 9. 

[0008] Next, as shown in drawing^JS (d), the ion implantation (well impregnation) of the impurity 
27 for forming the well field 2 is performed, and impurity range 2a used as the well field 2 is 
formed in a silicon substrate 1. Here, although energy which is with the case of P type well 
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formation and the case of N type well formation, and is different among the generations of a 
manufacture process, respectively is used for impregnation energy, specifically, the high energy 
of 100 - 2000k"eV extent is used for it. 

[0009] Next, as shown in drawing 25 (e), the ion implantation (channel cut impregnation) of the 
impurity 28 for forming the channel cut field 3 is performed, and impurity range 3a used as the 
channel cut field 3 is formed. Here, specifically, the energy of 100 - 1000keV extent is used for 
impregnation energy. In order to separate electrically each of two or more component formation 
fields 6, this channel cut impregnation pours in the impurity of the same conductivity type as 
well impregnation so that impurity range 3a may be formed directly under the separation oxide 
film 5. 

[0010] Next, as shown in drawing 25 (f), the ion implantation (channel dope impregnation) of the 
impurity 29 for forming the channel dope field 4 is performed, and impurity range 4a used as the 
channel dope field 4 is formed. Here, specifically, the energy of 5 - 100keV extent is used for 
impregnation energy. This channel dope impregnation is poured in near the front face of a silicon 
substrate 1, in order to control threshold electrical potential differences, such as an MOS 
transistor formed in the component formation field 6. 

[0011] Then, the semiconductor device shown by drawing 24 is obtained through processes, 
such as annealing treatment. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The semiconductor device concerning this invention by oxidation of the 
silicon substrate concerned using the mask formed on the front face of a silicon substrate Since 
the component detached core formed in the above-mentioned silicon substrate surface and the 
nitrogen content layer formed near the underside of the above-mentioned component detached 
core of the ion implantation of the nitrogen to the above-mentioned silicon substrate using the 
above-mentioned mask were prepared It is not necessary to carry out the ion implantation of 
the amount of ion implantations of a channel cut to the part which applied the amount of 
extrusion of the impurity ion to the above-mentioned component detached core beforehand. The 
sake, The impurities in a well can be reduced as a whole, and, therefore, it has the effectiveness 
that the junction capacitance in the semiconductor device concerned can be reduced. 
[0155] It has the component detached core formed in the semi-conductor substrate front face. 
Moreover, the inside of the above-mentioned semi-conductor substrate front face, Are near [ in 
which the component detached core concerned is formed ] the part, and the field which 
extended the part in which the above— mentioned component detached core is not formed even 
inside the component detached core concerned is made into datum level. While the above- 
mentioned component detached core has two or more fields where the width of face in the 
vertical section to the above-mentioned datum level differs It has the effectiveness that 
optimization of impregnation energy of the ion implantation for forming a channel cut field 
regardless of the width of face since thickness is almost fixed is easy, therefore the junction 
capacitance in the semiconductor device concerned can be reduced. 

[0156] It has the component detached core formed in the semi-conductor substrate front face. 
Moreover, the inside of the above-mentioned semi-conductor substrate front face, Are near [ in 
which the component detached core concerned is formed ] the part, and the field which 
extended the part in which the above— mentioned component detached core is not formed even 
inside the component detached core concerned is made into datum level. While the above- 
mentioned component detached core has two or more fields where the width efface in the 
vertical section to the above-mentioned datum level differs Regardless of the width of face, 
since the thickness of the part above the above-mentioned datum level is almost fixed 
Optimization of impregnation energy of the ion implantation for forming a channel cut field is 
easy. The sake, It has the effectiveness that the junction capacitance in the semiconductor 
device concerned can be reduced, and also has the effectiveness that dispersion in the 
dimension of wiring formed on the above-mentioned component detached core can be lessened 
further. 

[0157] Moreover, while being formed in the field surrounded by the above-mentioned component 
detached core of the field in which the component detached core formed in the front face of a 
semi-conductor substrate and the component detached core of the above-mentioned semi- 
conductor substrate are formed It has the diffusion field in which the side face is in contact with 
the above-mentioned component detached core. The inside of the above-mentioned semi- 
conductor substrate front face, It is near [ in which the component detached core concerned is 
formed ] the part, and the field which extended the part in which the above-mentioned 
component detached core is not formed even inside the component detached core concerned is 
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made into datum level. The above-mentioned component detached core The thickness of the 
part below the above-mentioned datum level to kick is about 1 law. the vertical section to this 
datum level — setting — the vertical section concerned — the above-mentioned diffusion field 
Since most side faces which are in contact with the above-mentioned component detached core 
are in contact with the component detached core concerned, it has the effectiveness that the 
touch area of the diffusion field and well concerned in the side face of the above-mentioned 
diffusion field can be reduced, therefore the junction capacitance in the semiconductor device 
concerned can be reduced. 

[0158] The manufacture approach of the semiconductor device concerning this invention carries 
out the laminating of the polycrystalline silicon film, a silicon nitride, and the resist to this order 
on the silicon substrate by which silicon oxide was formed in the front face. The process which 
forms a mask, and the process which carries out the ion implantation of the nitrogen to the 
above-mentioned silicon substrate using the above-mentioned mask, Since the process which 
removes the resist which are some above-mentioned masks, and the process which oxidizes the 
above-mentioned silicon substrate thermally using the mask from which the above-mentioned 
resist was removed are provided It is not necessary to establish anew the photoengraving- 
process process for carrying out the ion implantation of the nitrogen, therefore has the 
effectiveness that a routing counter is reducible, and since the ion-implantation machine of high 
energy is still more unnecessary, it also has the effectiveness that it is possible to hold down a 
manufacturing cost low. 

[0159] Moreover, the laminating of the polycrystalline silicon film and the silicon nitride is carried 
out to this order on the silicon substrate by which silicon oxide was formed in the front face. 
Since the process which forms a mask, the process which oxidizes the above-mentioned silicon 
substrate thermally using the above-mentioned mask, and the process which carries out the ion 
implantation of the nitrogen to the above-mentioned silicon substrate using the above- 
mentioned mask are provided It is not necessary to establish anew the photoengraving-process 
process for carrying out the ion implantation of the nitrogen. The sake, It has the effectiveness 
that a routing counter is reducible, and further, diffusion of the nitrogen by the above-mentioned 
heat treatment does not arise, but it has the effectiveness that control of the content of the 
nitrogen in control of the thickness of a silicon nitride layer or a nitriding silicon oxide layer and 
the above-mentioned silicon nitride layer, or a nitriding silicon oxide layer and the depth is easy. 
[0160] [ oxidize / the above-mentioned semi-conductor substrate / the process which forms a 
mask on the front face of a semi-conductor substrate, and / moreover, / thermally / using the 
above-mentioned mask ] Since the process which forms a component detached core, and the 
process which carries out dry etching of the above-mentioned component detached core using 
the above— mentioned mask are provided Also when the aperture width of the mask which forms 
the above-mentioned component detached core differs, since the rates of the dry etching to 
each component detached core differ, according to a difference of the micro loading effect by 
the difference in the aperture width of the mask it has the effectiveness that the component 
detached core concerned can be formed in the thickness of about 1 law regardless of the 
aperture width of the above-mentioned mask. 

[0161] [ oxidize / the above-mentioned semi-conductor substrate / the process which forms a 
mask on the front face of a semi-conductor substrate, and / moreover, / thermally / using the 
above-mentioned mask ] Until a part of the process which forms a component detached core, 
process which forms an insulator layer on the above-mentioned semi-conductor substrate, 
process which carries out flattening of the above-mentioned insulator layer, and upper bed of 
the above-mentioned mask are exposed Since the process which removes the insulator layer 
which carried out [ above-mentioned ] flattening, and the process which removes the above- 
mentioned mask are provided Also when the aperture width of the mask which forms the above- 
mentioned component detached core differs, regardless of the aperture width of the above- 
mentioned mask Are near [ in which the component detached core concerned is formed among 
the above-mentioned semi-conductor substrate front faces ] the part, and the field which 
extended the part in which the above-mentioned component detached core is not formed even 
inside the component detached core concerned is made into datum level, it has the 
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effectiveness that the part above the above-mentioned datum level of the component detached 
core concerned can be formed in the thickness of about 1 law. 

[0162] Moreover, the laminating of the polycrystalline silicon frlm and the silicon nitride is carried 
out to this order on the silicon substrate by which silicon oxide was formed in the front face. 
Since the process which forms a mask, the process which carries out the slanting revolution ion 
implantation of the oxygen to the above-mentioned silicon substrate using the above— mentioned 
mask, and the process which oxidizes the above-mentioned silicon substrate thermally using the 
above-mentioned mask are provided Are near the component detached core formed of the 
above-mentioned thermal oxidation among the above-mentioned semi— conductor substrate front 
faces, and the field which extended the part which does not have this component detached core 
formation even inside the component detached core concerned is made into datum level, in the 
vertical section of the component detached core concerned to the above-mentioned datum 
level, it has the effectiveness that the part below the above-mentioned datum level in the 
vertical section concerned can be formed in the thickness of about 1 law. 
[0163] Moreover, since the process which forms a component detached core in one principal 
plane of a silicon substrate, and the process which forms a channel cut field by carrying out the 
slanting revolution ion implantation of Lynn to one principal plane of the above-mentioned silicon 
substrate are provided It is directly under the above-mentioned component isolation region, and 
concentration of Lynn near the center of the component isolation region concerned can be made 
high. The sake, It has the effectiveness that a semiconductor device with a low junction 
capacitance can be formed, and it is not necessary to form a mask anew for the ion implantation 
of above-mentioned Lynn, and has further the effectiveness that simplification of a production 
process can be attained. 

[0164] Moreover, since the process which forms in one principal plane of a silicon substrate the 
component detached core which has a nitriding silicon oxide layer, and the process which forms 
a channel cut field by carrying out the slanting revolution ion implantation of the boron to one 
principal plane of the above-mentioned silicon substrate are provided It is directly under the 
above-mentioned component isolation region, and concentration of the boron near the center of 
the component isolation region concerned can be made high. The sake, It has the effectiveness 
that a semiconductor device with a low junction capacitance can be formed, and it is not 
necessary to form a mask anew for the ion implantation of the above-mentioned boron, and has 
further the effectiveness that simplification of a production process can be attained. 
[0165] Moreover, the laminating of the polycrystalline silicon film and the silicon nitride is carried 
out to this order on the silicon substrate by which silicon oxide was formed in the front face. 
The process which forms a mask, and the process which oxidizes the above-mentioned silicon 
substrate thermally using the above-mentioned mask, The process which forms in the above- 
mentioned mask side face the sidewall which consists of a resist, Since the process which 
carries out the ion implantation of the impurity to the interior of the above-mentioned silicon 
substrate by using the above-mentioned sidewall as a mask, and the process which removes the 
above-mentioned sidewall by etching are provided High impurity concentration of the channel 
cut field located near the center of the component isolation region [ directly under ] of the 
above-mentioned component isolation region concerned can be made high, therefore it has the 
effectiveness that a semiconductor device with a low junction capacitance can be formed. 
[0166] Moreover, the laminating of the polycrystalline silicon film and the silicon nitride is carried 
out to this order on the silicon substrate by which silicon oxide was formed in the front face. 
The process which forms a mask, and the process which forms in the side face of the above- 
mentioned mask the sidewall which consists of a resist, The process which carries out the ion 
implantation of the impurity to the interior of the above-mentioned silicon substrate by using the 
above-mentioned sidewall as a mask, Since the process which removes the above-mentioned 
sidewall by etching, and the process which oxidizes the above-mentioned silicon substrate 
thermally using the mask which consists of the above-mentioned polycrystalline silicon film and 
a silicon nitride are provided High impurity concentration of the channel cut field located near 
the center of the component isolation region [ directly under ] of the above-mentioned 
component isolation region concerned can be made high, therefore it has the effectiveness that 
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[0 0 19] X. ^frSffi^ffifc^Jfc^nfcai^BI 
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Affile v»J n>K j fbBIA^j*$nfcv U ^ >S^±ic, 

40 ffi^T, lE'>U3>a«-i:g**^t>ffiAT*lS 
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[0042] ^3 ( c > fc^-T J; "5 K , ±12*7^ 

^36^i^Tll-ft>30b^ftAl, ±I2LOC 
O SftMm 5 ©Tffii£flS©£®tT© ©TESSAS 1 20 
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>3 0a'oaA.SfioT^5Ot, LOCOS^ilS 
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b, ±S2L O CO S #gi8lt 5 C0T®ifi^O^^T®C0T 
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C0^SLOCOS^«flK5-OrtgBJcS*aAJS 1 2 b^ 
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i:nti. LOCOS^Ii^5CDT®jS§©^iLOCO 
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[ 0 0 5 8 ] X. ^^E^oHJfiO^^ 2 {C^-T^SI^S 
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[0062] &$Ewomm<D&mzizm-?¥m&%iW;iz 

intf. L O C O S#H||ft 5 cDTM^rStf J; o 

^. A-Xt*-^lTi:M^^»£OLOCO 

[0063] x, *fS"B<z>*jfi©^& 3 fc^-r^ss**^ 

[ 0 0 6 4 ] X. #%^©*!g(D^& 3 K^-T^SfleiS 
All 2ct:^5^n/:M^^, ^©iTOS^^Id^ 

SCO. CD 7c #K SH^Qift^^^A^pnSg.tA^. 
[ 0 0 6 5 3 l£5£tD7g;si 4 . 13 7 I*, Ko^i^l 

g*£"C&9. 5a\ 5 b \ZC (Dis »J n >mWL 1 

^^LOCOS5)IlT^^. 1 4ilLOCOS^Il 
5 a \Zttfc<D^^ «y h^^-e$> 0 . StLOCO 

5 (iLOCO s ^^i^ 5 b tc»*rs^^^;i/^ ^ 

$£T&9> ^I^LOCOS^iiSbCOTlcM^n^) 

[ 0 0 6 6 ] ±fS^^C0^^^^MiC43UT{t LOC 
O S ^^^"5 a, 5b 0^n^n<0® tc#jfc I, T-tOR 
JP^S^tS. MWl:H, «Oi2:vvL O C O S»BtBi5 
alftt, ^cO^/Pli, (ISCO^V^L O C O S #j8f& 5 b tc 

LOCOS^IiS aSl^5 b O^n-^^l izttfe L fcS 
I^ftAX^J^-^iUT. ttSEIfT^ C £ t-T2> 
tn^n©LOCOS»»l5a, 5btC*3^T» 



[ 0 0 6 7 ] Vfrh. ^(Dm^iZlo^Xte. iHtf)&HL 

0 C O S 5 b ©TiCiS^TW:* ffi » lei + * ^ 

[ 0 0 6 8 ] f :t> ±ISP31®**^"rSfc«e)<02|£fE^ 

[ 0 0 6 9 ] ClCD5g^(0*J£©^SI-4 iCOtiT, M 8 ft 
^ L.S 1 1 icSo'^t^it^. 0 8ti, ^^b^coH^ 

1 ti-> U 3 >g&T£> 9 , 5 c, 5dtiC<0*>U3>S 

I^^ilt ^ LOCOS ^lit"^^.. 40te, v 
U3>SSl*i©rt. ±BHL OCO S^Ki'BI 5 .c , 5 

SftLOCOS»»I5c, 5 dO^^CSTMS 

[ 0 0 7 0 ] xl. x2liLOCOS^M5c, 5d 
(Z>^2pW4 0<fc V ±(Dffift<Dm2 . yl. y 2I1LOC 
O S»(8iK5 c . 5 d (Dmmm 4 0 £ 0 T (Dffift <D m £ 

4tHJE(0®Sg4 fC*5UTH. ±!Sx K x 2 
fS&^bWI^W-r^* 16a l±-L O C O S#8§Jg 5 c 

COSMlSc, 5 d (7>T \ZMJ&~£ tl%> o \Z , X* 
[ 0 0 7 1 ] m 8 JCT^-r^Wfr^StiSt^Tfi. L o 

cos #£tn 5 c . 5 d (Dmrnm 40^0 ±-<DUft<om- 

Sxi, x 2 etats^ bv^Sr^r-rso-c, ILOCO 
s #siig! 5 c . 5 d <o±m \ztefc'gnz> y — F^ft £® 

[ 0 0 7 2] Oft:, C0D<J; 5 K: «J5£ 31 

■<os*jt*&fct?i^T® 9 *m^TWW-?z>« m 9 8 

[ 0 0 7 3 ] £t\ @9 (a) tC^-TJc-piC, 

^^fi£$nti^yU3>iisi±[:, ^j^&S' f J 3 > 

tt 8 . v'J3 >^4bJgl 9S^l/y^ b 1 0 £ C<7>HtC«[ 
JILT, S^©^XliLJKi$ft?£JI3^T Uv7 M 0 £/S 

c7>x^>^£fT^ ±f£x y ^>^*$^i^^^^B~> 
3 >8fl 8Ri;yU3 >^<fbli£l 9 frbfoZ^XZ 3 7 £ ffl 

fBx'j 3.>g^ i gi®<£>^x^ 3 7<omnffltz. H&£> 

J^KIIWl, W2^^t?)LOCOS^il5a, 5b 
[0074] *rc. H) 9 (b) \Z^~~t £ v lz . ±£^X 
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^3 7^^^fcH^<X-y^>^tCJ:0, ±12 L OCO 
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[0086] ^%&<dw*m 4 tc^-r^snttsefc 
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1 7 ©ffiftt-?^^ 3 7 (O±i^C0 1 i±&£: 
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\Z. Pi^'^^BtS 5 e , 5 f cr>TtC^tft£n£ J: o (C, 

tl v h^^ l6c^^J5E-r^>d^(CckO. HI 2\z^^ 
[ 0 0 9 6 ] *^W(DmiMO&f& 5 lZ7K?¥m&£iM\Z 

[ 0 0 9 7 ] ^(Dtzib. 3^ *;U7J y httA5: 

TtOft^J^y hf«l:*5^rt>» »e *j comfit a* fg 
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$ < WAS C t A*pJfe £U*. 

[0 098] &mw<DMM<Dmms izTK-T^m&gi 

« Ic: is v> T t> . *Jfi©^»4 tasCtO, ^tfBiJBS 
g . 5 h ©BtiSOH^'h^ < T£ £/c£> , ±SE0>8&lfc£ 

[ 0 0 9 9 ] ^l©iI6. @ 1 4li,- tie*'©^.^*^ 

n>^&* 2 ti P £! i « . 5liy'J3>S«llc 
M \ZJ&$L'£ tifzM z Fft%$.M~£ & ^ L O C O S #8IBS-C;& 

s. i 8 iiL o c o s &mm s izm&nr^m^j&tfimm 
* ic?£j&£ nxt^ NSii;«t«*T* o , i -9 tut is l 
o c o $%mm s {~^-r£#j<o#;i&£i*£ i s<D^m^^ 

To 

[0 10 0] ±iat£3feG>4 £ SI#£ilK:*3V>"Cte, NIK 

[o i on fit, ±ffiP3S£#£ft-r sfc«xo*5£9i 

[0102] 6 !:^^T, HI 1 5 

i 6 \zm^^-cm.BM~?z>. gusia. #^co^ 

2 o (ivy 3 >mu 1 ^MtC JgricStlfc ^^5* sis x& 

®<&rt, ±el o c o sftwtm 2 o w^nri^ai 

^Oi5^T&oT» L^t). HLOCOSOT20 

^M^nt^^t^^^, ^^LOCOS^il 2 0 

s^gim2 o izm^nfcm^m&m&tptz&j&znT^ 

-5WA(fNi*^t&l»fii«1?&0, 1 9te_LE5LOC 
It. 

[0103] TL T2Hif^bt)LOCOS^Ii2 
0 <Dmm& 4 0 cfc DTcO£($#CD/p£T& $$tCTltt; 
LOCOS#S§§££2 0 <0**#ifiT(D±SBJP£ £ ^ L . 
T2liLOCOS#8iflI2 0©A-Xt*-^ftifitO± 
SEJP£ £rSUT33 0 . #^;&S<0^£i 6 tc£>^Tte> ±!E 
Tl, T2ti^t^^LtWI^#-re o X. #^££co^§g 
6lC£>^Tl£* %:mmm<DMffi 1 9 <D\Z£A;£'&. LO 
COS»«tK2 0 tc J£LT^* £^5*£8fc£*T"$'* ■ 

[0104] o!fi:, c<o<fc?ix»/&;*nfc¥^#«ii 

<D«»3&ftl:o^T0 1 6*ffl^TKWT5. Iz3 1 6 (2 
[0105] ^T. 016 (a) tCTF-Tcfc^iC. fi£?£<0 
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^mfcmmcDms&jjWitmmz. mm\z^^j zt >m<tm 
>rs, t/vz}>^itm$&zfui?7>hfrz<Dm\zmm 

>^L, £©/^--:x>y$ftfcl>5?* h£^A^ t b 

T7 l ^3 8^ffilvT, y'J^>S^l t:^i-f^>3 1 
10 =&«4«e>lHlfe<^->aAL, -7X^3 8coTB& (C<0£E# 

1 tH$ltzMf&-tZ>* 

[0106] ^^^JfCiL mm-i 3 1 <Oj£ASte, 

^ji^i x i o IS cm' 1 &±&m^> axx^^^-a 

Mx-tf 3 0—1 0 Ok eVit^fflU, ^A^^ti^i^ 

20 [0107) . 016 (b) \Z^~r<kvlZ, ~? 7. 2 

±IHy'j3>l^^II:LOCOS^^l2 0 ^r^fiJcT 

T^tC^Tli^f t>^A$nTUfc^)T, JhiSLO 
COS^1^2 0 cd A' — XfcT — ^M55XCD^2p® 4 0 J; 
OTomftOim^ T 2 **tti£-C0>±ffiJP$ T 1 £ 

[0 10 8] ^-Oi, ±ISvt;^ 3 8 ^x^/^->^*{Cct: 
x;U{g«2 £JgJ5fcb. LOCOS^»i20tI*nfc 

0. 01 5K^r*»^g£^^. 
[0109] d JIT, /1-X£— ^tti&TfOL OCO S 
^Ii2 OOS^I4 0J:0T(Z)^^©f $T2^, 4> 
^^iSTOOJLIS^^ T 1 tSt^l^ i; J: ^(CJ^J*$fiTti 
co-C. ±!2LOCOS ^^1^ 2 0 iC^T^^J^^m^ 
^<DMmi9\±, -?r<D\Z£K,£&LO CO SftMm2 0 

40 [0110) l/i^^T, 6 td^T 

4£^^gSi: «fcn«, Nfflt£*««.l 8 t Pl^xJH 

[0111] 3tt*5. **J£co»ffi 6 (CiiMTtt, £x;u 



[0 112] HS£C0^^7. 13 1 7(i, *fE^OHl^ 
50 ®-Si7 *7R-T3lffl5(W®EIT* 0, Ell7tC*50»T, 11* 
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ftMMXh&LOCO S ftMmXfoZ. 1 8HLOCO 
-C*D, 2 1 i£L O C O S ftffim 5 0**^ifi*TtC(D 

[ o i i a] 017 (c^-r^^^sstcisiiTJi* ss- 

^g£iBjta£l*fctr>fc«&K:. N Si£ tfc^^ 1 8 CDJ^ IS O 10 

*fc3>^T, LOCOS^II5 0A>^X^-Ml: 
«fc*5*KWJE<0#<fc£BfritT*fc*K:, CCLOCOS 

i*^*E%SK-£^r-rs Pift^j^y 2 1 ^jg 

[0114] si7 tz^-?¥z$&mm$:nz>tz&, m 1 
siz^-rmm^m^mm-r^. mi sizxTjk-t^m&m 

l o c o s^^bi 5 (D*p&ttm\zmn~T% w 

><^"> 3 2©fiX£?T 5 £ tt. LOCOS^M5 

[0115} u^b, ccomi 8 tcx^-r ^^^^Mco 

[0 116] *SUft(0^ffi 7 tCfel^Tte* ±12 

ras?:isftt«fc«>i:, @i 9 \z7K-rmmjjte &m^x 
^mtemmzmm^z. mi 9 (a) ic^-r^^tc. s 
^m<D&m2 izT^Lrz¥m-&mmcDmmj3&$:m 
^x. locos ftmms&^mft&WLi <D&m\zffi& 
te, c0LOcos^iI5ii mm<nmm 

2\ZT7KLtz£o\Z. LOCOS^Hl5F*q^0)T®i5 
» l: Sib Kit v 'J 3 >B 1 3 & f L T ^ 5 . -f 

[0 1 1 7J ^t:, ii 9 (b) iz^T^v tc, #n> 
< 3 2 a £$#®fi>f *!->j£A"f C<7)<h#. # 
□ >-f ;*> 3 2 a ©S^ffigfi, y'J3>Mlf:^-r 

^>cfco, §{t^fty | j3>ii 3 \zftfo-rz>jj&fc^m 

^7^~f <D X v ±IBLOCOS5>BfIK5rt-SeoTSBjfi«tc 
^{^jby'J^yll 3 75^SlT^^Ac*, LOCO 
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[0118] EI 1 9 (c) kZ^-f £ o \Z. 7^- 

Jl-mm&fto d <htc £ 9, K«K©**£43j««2 3d> 

^*$^T&3#d >£?S&ifc£lt, C7i;HB«2"tc 
Jt^iS5.t^Sifi^r*K**"r^ P^^ 1 ^ *y h W£2 

[0 119] -ft>aAtJ:0, LOCOS5) 

Klg SfCi^nfcN^MOS h ^ >yX^MM4 1 

\zNwi&mmigi s&m&v, mi i tz^-r^m&mw 

[0120] *5£W<D$kM(DMM 7 l:^t*»#SBO 

[0121] Hl£Dfl8 . J^TM. 
ff£^8 t;iOt>TB2 0&tXgJ2 1 frS-^ViTi^BJT^o 

0. ^2 0t;i;fc^T. 1 fiv- U 3 >1IT$) 0 > 2 a 12 

^mmmm&ttniz&i^NM'y ^)umm. 5ii^u=i> 

S*£ 1 ^SfcJ&fiJcSttfcSfc^^lUBT&fcL OCOS^ 
BfBiTfc£>. 1 8 afiLOCOS ftMWk 5 (Cffl^n^P 
SMOS h^>S?*^?£fi£®#4 2 *{C^J5£$nTt>* 
TOfil^^il^ PS*£tfc««"C& 0 . 2 I aliLOC 

0 SftMm 5 cD^5*^iS<OT(CO^^/&£n£:, ^x^ 

!V h nl "C $> Z> o 

[0 12 2] 02OtC^-r¥«^^Sfr*5tiTfi, 

— yjTfC^UT. LOCOS^ilSOAy?^]!/- 

2 1a &MLTV^. 

[0 12 3] -3€'tC, Cl^cfc "5 tc^^^nfc^^^^® 

©S¥a*fe(zo^Tia 2 i &m ^xmw?z>. 021s 

[0124] 0 2 1 (a) IC^-Tct ^ \Z, '&%k<0 

1 o c o s ftmm<Dmmjj& z m ^x l o c o s ftmm 

5 Z^mfemWi l <Di&W\ZBf&L v -f^->^A(c e fc 9^ 

ffilfCJ^^-rs. ^<D^. 'J >-f :*> 3 3 £»«>lHie'f 
t/SAt5 s ^CDt^, V >-{ 3 ZtO&J&MW. 

ft* l oc o s#ggji£ 5 ii^^-r **^<£^fit£^-rro 

X. L O C O S ^ggfgl 5 (O^MfiOTl: cd^, u>co 

^F^4*»ft7&^ -^^i^iatc tt^TS < uz>m%L 2 4 a*© 
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£ frt> T h Z> o 

[0 12 5] ®2 l (b) l:^1-J;9(:, rx- 

^ a& g £■ fir ? c: t ict o , &mm.<o^m.mmi$L 2 4 ^ 

toa26] torn, -r ^v&Atcj; 0 , LOCOS^ 
mm 5 ici^n^PSMos h 5 >isx?mj$,mi&4 2 

tn Pitt 1 8 a £^/&L, 0 2 0 KaR-r¥3l#£S 
g£f&*. . 10 

[0127] ^^bjo^JEo^II 8 t;^t^i«l0 

[ 0 1 2 8 ] $kffi<DJ&m 9 . i^TtC, C(D^H^©H1© 

jjmtz-D^T* m 2 2 izm-j^-cmm-? m2 2te. 

20 

[0 12 9] 122 (a) fC^Tcfc p Jc, fl!5fc<Z> 

8 U 3 >^jbM 9 rt> 6&£7X ^ 3 9 £/B*>"T\ 

[0130] ^TiC, 02 2 (b) IZ^-T £ 5 tC . ->ij3 

^ c i (: i 0 « 3 9 ©ffiSMicit-r F # # — ;i/ 2 5 

[0 13 1] ^IitOft.^^^h^A 30 

13, ±I2US>*^ hOx^^/X^^^fT^RsufC, sis© 
ML. CI (Dilute te, ±El/yX h(DX7^Ay^ 

[0132] ^tc, H22 (c) ir^-f J: t> \z . ±121* 40 
-f K * — 2 5^7X^11, # n > >f * > 3 2 b 
££AL, L O C O S ftffim 5 CD^ttiScDTtCCO^P 

[0133] sfctc, 122 (d) tC^TJ:? 13 . ±12^ 
-f bO*-)l2 5 £ «^x >y b&miZ<kr)®i£TZ>. 

[0134] ^(Dm. -f * >&Aici 0 , x U 3 >S4£ 
IK 3 1 * * ^ # y Mt2 1 *Cl:t^i£^T*e»iaa^* 
-T5^x;UfH£2 LOCOS^I^fSI 5 tC gS 

^u^^^tr. ib i 7 izvk-r^m&mm&'&z. so 
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[0135] ±12(7? £ o ^wtf&zntz^m&mmz&u 

y bmt£ 2 1 ^i^LTl^ £>T. LOCOS5tll5 
© A > ^ x ;U— Sft^ t* £ Z> ftMm JE ©S&fb £ Rih T £ , 

vfrh* Nm&mm^i 8 omm<D r ?jL)i>mt&2 <d^& 

[0 13 6] X. #%gB©*M©JgS&9 t;:^-** 2 !^*^ 
WOMfeJDtelZlo^Tte.. ^^*)l>Xy hmi&2 1 <DJ£ 

i'>>h1-^^g^^<, gei^^C, LOCOS^ 
fHJ& 5 <D*^tti5<0T (CCD* PS!'? 1 ty h^*& 2 

1£^/&T^£J;-5K:7X^2 SSrJgfiETSdt^pJtl 

£ /<£ <5 o 

[oi37] ^^m<omm(omm 9 tc^-r^an&is 

[0138] L^t), LOCOSMf 5cO^^?|t:, 
±ie^n>^t>3 2 b©^A^fToTU^©7:. LO 

-£tcft^. o c o s ftmm 5 cd^^^^c^©^^ 

[0 13 9] ^43, ^mm<0^m 9 fel^Ttt. ^ x 

[0140] mm<Dmm 1 0 . i^Tfc. z:(Dmm(Dmm 
(ommi 0 t$>^, ±E0 1 7 (cttt; Lfe^^^^ii<o 
^5t^^(co^T/ m 2 3 I- g-^^Tisi^-r^* 02 3 

[0 14 1] ^T* i2 3 (a) \z^-rx^\z. &m\z 

-> u 3 >m4tm 7 ^'ff^^nx^ 5 1 ± 

tC, ^Miy'j3>!8. 5/ 'J zi >^YbM 9 ^t/ U-JX 
b *Z<DM\zmm IT, S.»(3D^K«IJSSWSffi.tiT> 

X h^7X^ tlt^fay 'J 3 >m 8 RZfi>> U 3 >M 
ft!9 CDX y ^>^*^fTU, JbfBX y ^ > £f £ *l £ # fig 
fHy'jD>I8 R^-> r J 3 >^^b^ 9^e^S^>^^ 3 
9 &mf&TZ>. 

[.0142] © 2 3 ( b) l:^t<fc ^ (3, ij 3 

[0 14 3] ;;t, ^ilt©ft^;^-;haA 



( 13 ) 
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* 



- £ v \z. mmtw&mcofflm&mrtfrvtm 

T±fBX y ^rt y Zr&'ttO . 

[0144] x, ±12-^"^ \ Zr y*—)i'2 6<d%$ 

mtLX. ±El/y*7 Mcf^T, K7^fl^>^l: 10 

9 <fc D fcffi ^T=b£< , X. ^x^HMIIC 
[0145] *&\Z. M2 3 (c) ±IB+i- 

[0146] #:tc, ^23 (d) tC^T J: 5 tC, -LIB1*- 
-f H^^- — )V2 6 £0 ^y hj&mfcjL OiitS. 20 

[0 14 7] B2 3 (e) t^tj:^;, #3^^ B 

~> U 3 >J5fi 8 Rtf -> U =i >^<t:$£ 9 7> ^7 3 9 

&m^T. z: £. iz £. Ov ->Ud>g}£l^M 

CD±IBP^^^^;U^ 2 1 iS±iC LOCOS 

[0 14 8] ^<D'&* <*>aAC«):0, ~> U =" >^t£ 

itc^^t-T^b^^i tc it^^^^m^mm^^ 

n^NHMOS h^>> r X^^^m^4 1 (CN^&M^ 
1 8^^^LT, SI 7 fc3KT¥^#K-K£*§&. 30 
[0 14 9] ±BSoJ:-5 fcj^j5S$nfc^^i*:*eicii^ 

Tt*. LOCOS#&M5©**#ifiG>Ttc:<Z>a^ ^ a: 
^««2 tCl£^(,^;&4^^£3rT£ Pl!? 1 **^* 
">hI«2UMbtl^OT?, LOCOSM15 

cd/^ > x ;i/ tc <fc #(5t3H je o £ B&jfc -e # > 
[oi-so] x, *%m<D-nm<Dwmi 1 o tc^r^g^ 

7^J&J8©^X ^ T&£1j-< H — ;U 2 6 a:^T7 
> h"r*i&KA*/«£< . SS^^^jtC, LOCOS 

2 l £jgj£T£*-«fc 2 6 £jf2/&-f £ c <h^pJ 

#E 1 75: & . 

[0151] x. *5£m<D%m<nmm 1 o f-^r^^^ 

5. 50 
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[0152] bd>*>. LOCOS ^11 5 © cofc d£> 

fT^Tl^tOT, LOCOS^I!5(7)r^ti:#D> 
-f tXDftA^fr ^ii^fcJfc^T, ^x^;u^-oo^u 

[0 1 5 3] ^^SSO^Hl 0 tCiS^Tte, £x 

2 1 vm&m&PM 

tc, &i$E^*§£ 1 8 (Dm&M&'HM t ttl^c^ 

tC, tflO — y^CD^m^^^T^ t>©<h LTt)i< . CCD 

[0154] 

[SS9§©SS&«] CO^WtC"^-5*a»#Satt. y'J3> 
S&©®Hfcfc £0, ±E v U 3 «*nfc 

i^T, ^I^^^^ilStcfeij-^^^^ 

[0 15 5] X, ¥Wf**«£ffitC^jfc*ftfc5lS^2"IS§ 

SOT, ^^^;t,7tr^ h®*^*3gJsK"T Sfc*©-f 
[0 15 6] X, ¥^#:^&ge3otC?£/&£ nfc^^^gi 

fl£/£snT^sa#©ifi£-c&-D, ± sa 31 ^ # st Ji 
wsnti^iws, ^^^^^gi^f^^tc^r 

^®tcM-r ^> 11 mw\z&\fz> m&mu zmgcom^* 
ftmtJ&o, *<Dtz.th* mt£*mw$im.\z%>rt&& 

&®m&{&ffiT% Z.£tfX%Z> t^v$h%:$:&V. 

tc. ±ia^^»iiiJg±tc^^)c$tieBei»©^ft<otf bo 

[0 15 7] X, *^L#:.a«(O^B5(CjgJ5JE:$ nfcSSI^^ 
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USA, ±ffi.¥3n*afc^®o>i*K ^mm^-ftnm&w$L 

[oi5 8] z<D^m\z&z>¥m&mm<DM5&jjfe\$* 
^tm\zis o a >wt{tm&wtiL2 titz>> u 3 >sm±tc, 

^^ B y'j3>I l yij 3 >gflsJBIB:r*l'y;* h £ CCD 
ffl^r, ±15 =3>^^tC^^^< *>ftAf $xn 
±IS^ U =1 >^^^±IB h LfcTX ^ 

cox* ^^nxN^Kifli^^^t^iJIlT^^ti^ 

co 1 59) x. m^\z -> 'j Z3 >mitmrfmj&$ ntzis 

SEvx^£Jf§tsX» ±ES> »J 3 VS^fcM^^^f * >& 30 
±ffiSftffiStCJ:5S^<Dtt»^^ur, S<t*>»J3>i 

y'jn >jsx s/ l J 3 >Ji*o^^cD^3rm;R 

silt, ±tzmm&m&$:±tz~?x ? &m ^xf&mt 
-rzcuzxD. mTft$&m&Mi&-rz>j:w£z* ±isv 40 

nt ^inf-rs^x, ±ta^#iit/i£^/&-r£*7x 

t£-5£©J9£ KJ&js&T 3 d £/>*X£ 5 £ V> 5 5s& Jfc £ *T "T 
5, 

[0 16 1) X, ¥^&^*£C03E® JitC^T^ &mf&-t 
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x, ±fE¥Je{fcbfc^^j^^[^^-rsxfi ( h, jlis^x 
m&t&^x? <Dmnm&g<tz&m&iz$>. ±ibtx^ 

i^^{c^xM^bfcM€:^2p^t lx. ^mm^^mm 

[0 16 2) X, ^Mtc~>u 3>^>ffcJl#7#/&£nfc>' 
, J3>^j£±t;:, ^isn^ »j 3 >m&&zs u ^ >s^kJK 

^X&9, 35ip, :©If^ll?)«^^^^, MS 
R&^#IKJ§l%S&££T3ifiLfc®£gtpffi«tLX. ± 
iC^f-T 5 M§R£^#IStJg©Mig»r®fc:*5^X> 

[ 0 1 6 3 ) X. -> U 3 >S^O-5E®{C^^^g|^$r 

^j$tsist> ±sa-> u z> ^stc u 

ITT, *>t>, ^R^^-^^^^0D^^:#i£cO 'J >OM 

b t . JtHB U >©-f 3*->&A©fc«>t;:, & b X "7 
[ 0 1 6 4 } X, U 3 — ^ffitC. g^i^t*> 

*e oft®. m£r®m<D{&^¥m&mw$:tei&Tz> 

^/«c<, »iSXg<OfffiiSYfc:75«Ean-5ifc^^«F***rr 

5. 

[0 16 5] uicy'j 3 >mtmttm^tstitc> 

, J3>I^±I;, ^ ^ i y 1 J □ > 1 R y 'j 3 > t f C 1 

^ cicojiitcmi LxX, vx^ ^^^jc-r^xfi ±i5-> 

B2 >^ ^ #J m \Z U V X f ^ <b /«c 5 If < K ^7 ^ — ;U J5fJc 
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[ 0 1 6 6 ] X, ^®f^> U 3 >&ifc$l7^J&£ tlfc-> 
Z^mt. ±3E-*-f K^*— ^fc^*^ tLT. ±ie-> 

e^T, ±£5/ U 3>£=fc£3&l£te*r*Xg«fc£#*fii 
T^cdt, ±3B£^#Kffi«©ItT^£&£ : ?#«Bi« 

[0W<Df$m&lfcBJ3] 

[0 i ] <: (D&moMM&l&B i 

[0 2] d ©|E^O^SS©^SI 1 ^X^HtC^T!^ 

0* 
m 3 ] 

[14 ] 

[1 5 3 

m 6 ] 

Bfr®0o 

[1 7 ] 
[0 8 ] 
[EI 9 } 

$T@0 O 

[hi o] c<D$£w<D$kM<Di&f&4 z^-r^^mffi 
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[0 18] 
[019] 
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co56^©m(Sfl!>^MI8 £ X^ flitch 



[021] 

[02 23 

[0 2 3] 

[0 2 4 3 
[02 5] 

[8F#C!>fftiPI) 

5a, 5b, 5c. 5 d , 5 e , 5 f , 5 g, 5 h 

f-ttMm<D— mm. 7 -> U 3 >&*biB, 8 
i i &m&mm (gfty»j3>g) , i 3 ^m^w 

(SM(fc->U3>I) , 1 7 18 it 

ffe®«* 1 9 i£««««5«in", 2 0 
Jg, 21, 21a ft^i^yhil. 2 3 £A 
$nfc#"D>, 2 4 SA^/;^, 2 5. 2 6 

-i* -f F 2 * — A , 30a, 30b, 30c g * -Y * 
>, 31 &*-f:*>, 32a #D 
3 2 b, 32c 3F*£#K:*">* 3 3 U>f;*>> 
35, 8 6, 3 7, 3 8 , 3 9 77^, 40 

©, w i , w 2 m^fftm mo— m^L<om. x 1 , x 2 

1, z2 m^ftmrnv—m^KDrnz* ti, t2 x 
^-ttmmcD— m*&<o&wm& o-±o«^©j?$ . ti. 
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